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Pontoon Dock, Clear of the Water for Painting, Showing Its Self-Lifting Capacity. 


Right, 


capramtige 47 
PS aahe ae a 
. 





Ship Raised on Pontoon, Ready for Transference to Gridiron to the Lett 


A 6,000-TON FLOATING DEPOSITING PONTOON DOCK.—([See page 29.] 
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DESTRUCTION OF CITY REFUSE 


The question of the destruction of city refuse by 


burning and the utilization of the heat for power—a 


question that has attracted considerable attention and 


has been put to careful test in the older countries— 


is destined to receive widespread attention from the 


municipal authorities in America. Many years ago 


attention was drawn to the possibility of a city getting 
rid of its refuse by a method that would yield a valu 


return, by the Borough Engineer of Southampton, 


able 


England, who utilized the waste heat from a refuse de- 


structor in driving the electrical plant for lighting 
the city Since that time the world has been made 
familiar with the results obtained in one of the Lon- 
don districts, and a large amount of valuable matter 
has been written and data gathered upon this most 
important subject It is now pretty well established 


that the value of city refuse as fuel for city lighting 
will vary with the locality and the general conditions. 
As a rule, it has been found that in England the de- 


alone furnish sufficient 


lighting plant, and recourse has had 


struction of refuse does not 


heat to run the city 


to be made to the coal pile. When the duty to be 
performed is entirely that of electric lighting, the 
refuse destructor has not given such good results as 


when the plant was used for operating a street railway 


system It has been found that the refuse destructor 


gives its best results when it is working at an even 


rate of combustion, and this condition is obtained 


where the load on the electric plant is not subject to 


extreme fluctuations 
Valuable information in connection with the working 


of the refuse destructor, when employed in raising 


steam for an electric plant, is furnished in a recent 
report by the Electrical 
London, presented to the Council, in which it 


tons of city 


Engineer of the Borough of 


Fulham 
> 


that the cost of burning 30,201 
As the electrical department was 


appears 
refuse was $27,100 
paid $19,230 for the work, the actual cost to the station 
was $7,870 
reduction in the expenses for coal 


As an offset to this there was a consider- 
able The author 
of the 
the electrical 
struction, upon the workings of several electrical plants 


report bases his estimate of the actual cost to 


lighting department of the refuse de- 
owned by corporations in the city of London, in which 
he finds that the average cost of the coal per unit works 


2.10 cents, whereas, the cost of coai to the elec- 


out at 

trical plant of the Borough of Fulham for last year 
worked out at only 0.76 cent per unit. Basing his esti- 
mate upon these figures, he finds that there is a net 


from the of $3,442. Al- 
results are not so tlattering as were pre- 
dicted a few first 
put to the test, they do demonstrate that the sanitary 


profit destructor denartment 


though these 
years ago, when this system was 
disposal of city refuse by cremating can be carried out 
with a net profit to the user, where the plant is properly 
general conditions are favorable. The 
modified by 
and it is a question of vital in- 
terest to the great cities on this side of the Atlantic, 
far this method of refuse disposal, which 


to recommend it, 


; 


installed and the 


results, as we have said, will be largely 


local conditions; 
as to how 
consideration 
similar economic 


has every sanitary 


can be carried out with results to 
those obtained in the plant under consideration 
_- 2+ 
THE STEAM TURBINE FOR OCEAN SERVICE 

The unbroken success which has attended the appli- 
cation of the steam turbine to steamship propulsion, 
beginning with the experimental “Turbinia,” and end- 
ing for the present with the handsome 22-knot Channel 
another page of this 


steamer which we illustrate on 


issue, is a sure guaranty that before long we shall see 
this 
epeed transatlantic liner 
recorded in the last four or five years of experimental 


remarkable engine installed in a first-class, high- 
Had there been any failure 


work: had the steam turbine shown any inherent and 
unsurmountable defect unsuitable for 
marine purposes, the great steamship companies would 


rendering it 


be justified in their hesitation to substitute the compact 
and self-balanced motor for the ponderous and at best 
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but poorly balanced reciprocating engine. But no such 
obstacle has shown itself. It is true, the impossibility 
of reversing the turbine seemed for a while to be fatal 
to its introduction on steamships; but the present ar- 
rangement of installing a set of reversing turbines on 
the same shaft with the main engine has removed the 
difficulty, and the distribution of the motive power 
upon three shafts has provided all maneuvering power 
that can reasonably be asked for. A recapitulation of 
the experimental period referred to will show how un- 
broken the success of the marine turbine has been. The 
very first vessel to carry it, the “Turbinia,” broke all 
existing records for speed, steaming at over 34 knots 
an hour. Then came the “Viper” and the “Cobra,” 
whose turbine engines placed them so far ahead of all 
existing torpedo boats in point of speed as to put them 
in a class by themselves, the 37 knots achieved by the 
former boat never having been surpassed in an official 
and properly certified trial of any kind of vessel before 
or since. Then came the Clyde passenger steamers 
“King Edward” and “Alexandra,” in which the con- 
ditions for comparative tests were most excellent, the 
beats being of about the same size and engaged in the 
same service as existing high-class vessels, the data 
was well known to the com- 


of whose performance 


panies who owned them. In these vessels it was 
proved that on a given displacement and coal con- 
sumption, it was possible to get about a knot extra 


speed by the use of the turbine motor, while the ab- 
sence of vibration and the increased passenger accom- 
modation were further distinct and very valuable gains 
in favor of the new boats. Quietness in running, econ- 
omy in space and fuel are features which naturally at- 
tracted the attention of the yachting world, and to-day 
three Americans are owners which are 
among the fastest and most comfortable yachts afloat. 
“Tarantula,” with a speed of 26 knots, and “Emerald” 
and “Lorena,” with speeds respectively of 16 and 18 


of vessels 


knots an hour, will probably be seen in these waters 
during the coming international cup races, where they 
will meet another successful turbine yacht in the 
“Resolution,” which is driven by a turbine engine of a 
purely American design. The latest success is that 
achieved in the turbine steamer “Queen,” recently put 
in service between Calais and Dover, which made her 
first cross-Channel trip at an average speed of 22 knots 
an hour. She is to be followed by other vessels of this 
type, which are now building for three different com- 
panies that ply across the stormy waters around Great 
Britain. 

As a matter of fact, in view of the unbroken success 
that has attended the use of the turbine in the smaller 
classes of steamship, the hesitation of the large trans- 
portation companies to adopt this system for the big 
liners is to be attributed to a conservatism which, al- 
though it is not justified by the facts, is not unnatural 
in view of the great cost of these huge vessels, which 
each represent an investment of from three to five mil- 
lion dollars according to their size and speed. Never- 
theless, so far from the installation of turbine engines 
on an ocean liner being in the nature of an experiment, 
the only condition that would be ‘novel would be the in- 
creased size of the turbine as compared with those 
which have done such successful work in smaller ves- 
and it has been asserted time and again both by 
and by the builders, that 


sels; 
Mr. Parsons, the designer, 
the economy in space and weight and the absence of vi- 
bration which have been realized in the smaller boats, 
would be realized in greater ratio as the size and 
power of the vessel on which the turbines are installed 
increased In other words, so far from there being 
any new conditions prejudicial to the turbine intro- 
duced by building them in the much larger units neces- 
sary to drive a transatlantic liner, the very increase 
in size would bring about a larger proportionate reduc- 
tion in the weight and space per unit of power than has 
been realized in the vessels of 2,000 tons and under, 
that are now running successfully with turbine engines. 
Jasing their calculations upon data already secured, 
it is estimated by the builders that in a vesse! of the 
same displacement as the largest and fastest of the 
present transatlantic steamers, it would be possible, 
by the installation of turbine engines, to secure fully 
one knot more sneed: and when we remember that the 
resistance of these fast vessels increases as something 
more than the cube of the speed, it will be seen how 
great would be the actual economy of a large capacity 
marine engine Furthermore, from the passengers’ 
point of view, there will be a great gain in comfort 
due to the absence of vibration; for it cannot be de- 
nied that the extreme vibration of the high-speed 
ocean liners of to-day, due to the reciprocating engine, 
is one of the most serious drawbacks of transatlantic 
travel. 
- - <> 
GROWTH OF OUR RAILROAD SYSTEM. 

It was to be expected that the present commercial 
prosperity would have a marked effect upon the rail- 
road system of the United States, and the statistics for 
the last fiscal vear of the Interstate Commerce Com- 
mission show that in every respect there has been a 
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decided and very satisfactory growth. The total single- 
track railway mileage is 202,472 miles, an increase for 
the year of 5,234 miles, which is greater than that for 
any other year since 1890. For the service of the 2,037 
railway corporations included in this estimate, 41,228 
locomotives were required. The total number of cars 
of all classes in use at the close of the year was 1,640,- 
220, an increase of over 89,000 over the previous yar. 
Of this total number, 36,991 were passenger cars, 
1,546,132 freight cars, and 57,097 were devoted to the 
direct service of the railways. 

It is gratifying to learn that of the total num- 
ber of freight cars as given above, 1,204,929 were 
fitted with train brakes and 1,521,000 with automatic 
couplers. The total number of employes at the close 
of last year was 1,189,315, an increase of 118,146. There 
was paid out during the year in salaries and wages 
$676,028,592. The amount of railway capital outstand- 
ing was $12,134,182,964, and the amount of dividends 
declared during the year was $185,391,655. This is 
equivalent to a dividend of 5.55 per cent on the amount 
of stock on which some dividend was declared. The 
number of pasengers carried during the year was 649,- 
878,505, an increase of 42,600,384, and the number of 
tons of freight carried was i,200,315,787. The gross 
earnings of the railways for the year were $1,726,380,- 
267, and the income from operation, or net earnings, 
was $610,131,520, an increase over the previous year 
of over $52,000,000. The unpleasant feature of the 
statistics is reached when we consider the record of 
railway accidents for the year. The total number of 
casualties for the twelve months was 73,250; the num- 
ber of persons killed having been 8,588. and the number 
injured, 64,662. Of these totals, nearly 3,000 railroad 
employes were killed and over 50,000 were injured— 
truly a ghastly result; one that should bring a blush 
to the cheek of every patriotic American. It certainly 
looks as though the charge often laid against us, that 
we are brutally indifferent to the sanctity of human 
life, is only too true. The number of passengers killed 
during the year was 345, while 6,683 were injured. 
This is a great increase over the year preceding, when 
283 were killed and 4,988 pasengers injured. Re- 
ferring to the total figures of killed and injured, the 
number of killed amounts to one-seventh of the total 
number of men in the United States army, and the 
number of injured is greater than the number of men 
in the army by nearly 5,000. As for the risks incurred 
by the trainmen on American railroads, their work is 
certainly the most perilous of any in the world, not 
even excluding that of the soldier in time of warfare; 
for our railroads kill in a single twelvemonth one 
employe out of every 135, and they injure one out of 
every ten. 





PROGRESS OF THE UGANDA RAILROAD. 

The Uganda Railroad, which was commenced in De- 
cember, 1895, by the British government, following 
the taking over of the East Africa Protectorate and 
Uganda from the British East Africa Company in 1894, 
is now completed so far as the actual track is con- 
cerned. This railroad extends from Mombasa on the 
East Africa Coast to Port Florence on Lake Victoria 
Nyanza, a total distance of 584 miles. In many ways 
the building of this railroad constitutes a remarkable 
engineering achievement, the route for the most part 
lying through very difficult country and jungle. When 
the railroad was projected it was estimated that its 
total cost would amount to $15,000,000, but the expense 
of the undertaking has considerably exceeded the an- 
ticipated cost, as the money already devoted to the 
work is over $25,000,000. This works out about $43,000 
per mile—a by no means expensive outlay considering 
the engineering magnitude of the undertaking. 

One of the most notable incidents in connection with 
the construction of this railroad was the large order 
of twenty-seven steel bridges placed in this country. 
These have all been erected and finished and the only 
uncompleted section of the railroad is the substitution 
of steel bridges for a number of insignificant tempor- 
ary wooden structures. 

Already the railroad is exercising a beneficial in- 
fluence upon the country through which it passes, while 
the maritime traffic upon the Victoria Nyanza is being 
rapidly developed. Both Indians, Italians, and Ger- 
mans have large vessels trading upon the lake. A 
twin-screw steamer is already in service and a sister 
vessel is in course of erection at Port Florence for a 
similar purpose. The vessels each measure 176 feet 
in length, have a draft of 6 feet, and a displacement 
of 600 tons, and passenger accommodation for 100 pas- 
sengers. These vessels were designed and built at 
Paisley on the Clyde, then dismembered and trans- 
ported in sections to Port Florence, where they were 
reassembled. The first of these two twin-screw steam- 
ers on its trial trip from Port Florence to Entebbe— 
the Uganda administration headquarters on the oppo- 
site side of the lake—and back again occupied two 
days, including time for discharging cargo at Entebbe. 

At present a through train runs twice a week each 
way between Mombasa and Port Florence, and the new 
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steamers run across the lake in connection with the 
up and down trains as traffic demands. According to 
the official statement the returns amount to $15 per 
mile per week or roughly $9,000 weekly for the entire 
line. It is stated that the working of the rai way will 
represent a saving to the Uganda and East Airica Pro- 
tectorates of $175,000 per annum in transpor. expenses. 

The work of surveying the German portions of the 
Victoria Nyanza is also well advanced. The whole of 
the British portion is already mapped out, and it is an- 
ticipated that the German survey will occupy at least 
another year. A vast expanse of new country will be 
opened up, and new tribes visited. 

NICKEL-STEEL. 
BY CRITTENDEN MARRIOTT, 

The public has heard of nickel-steel chiefly, if not 
solely, as a material for making armor plate of unpre- 
cedented hardness and toughness; the engineer has 
heard of it as also possessing greater strength and 
elasticity than ordinary steel, and as therefore enabling 
lighter machinery to be used to do the same work; 
but only a few scientists are 2s yet familiar with its 
most important quality of all—that of being (when com- 
bined in certain proportions) nearly if not quite exempt 
from expansion and contraction through heat and cold. 

It is almost impossible to grasp at once the full 
significance of this far-reaching exemption. Every 
other substance in the world varies in-volume with 
every degree of change in temperature, by an amount 
known as the “coefficient of expansion” of that sub- 
stance—an amount supposedly constant within ordi- 
nary limits of temperature. Within these limits, brass 
has a coefficient of about .000018 (that is, it increases 
by eighteen-millionths of its length for every degree 
Centigrade vy which its temperature is raised); steel 
has a coefficient of about .000011; nickel of .000013; 
silver of .000019; platinum, least expansible of all 
ordinary metals, of .‘09009. But a combination of 36 
parts of nickel with 64 parts of steel has a coefficient 
of only .000001. The alloy with this low expansion is 
already made commercially, though on a small scale, 
and its inventor, Charles Edward Guillaume, of the 
International Bureau of Standards, a distinguished 
French scientist, asserts that it can be made with no 
coefficient of expansion at all. 

The importance of what has been attained already is 
clear when it is said that there is probably no single 
cause in tool making, machine work, and construct‘on 
of every sort, that gives so much trouble to the engi- 
neer as does the phenomenon of expansion and con- 
traction on account of changes of temperature. To al- 
low for it requires complicated calculations, difficult 
mechanical adaptations, and much expense. Bridges 
must be built with one end, at least, free to move; 
rails must be laid so as to allow some “play” when the 
weather changes; watches and clocks must be fitted 
with compensating balances or pendulums if they are 
to run true in both hot and cold weather. In prob- 
lems of exact linear measurement, the temperature of 
the measuring tape or rod must be allowed for if cor- 
rect results are to be attained; a surveyor’s tape will 
vary quite enough between winter and summer to 
cause a law suit unless the proper correction is made; 
even the mere heat of the hand may set at fault the 
delicate measurements of the micrometer calipers for 
noting the thread of tiny serews and the like. When 
two metals, or two pieces of one metal, come in con- 
tact, their unequal expansion may prove ruinous; a 
great steel building may tear itself to pieces within a 
few years unless some movement of its parts is allow- 
ed; a “hot box” may stop a train for hours, not be- 
cause the axle is hot, but because it is hotter than 
the journal in which it works and the two bind in con- 
sequence; no screw of one metal can be sunk in another 
having a very different coefficient without either break- 
ing its own threads or cracking the other at the first 
marked change of temperature. Obviously, any dis- 
covery of a metallic alloy that is reasonably cheap, 
and that either does not alter at all or alters much 
less than any substance in common use, is of tre- 
mendous import to the mechanical world, even if it has 
no other good qualities to recommend it. But nickel 
steel, made with more than 25 per cent of nickel, has 
many other good qualities. Not only has it, in certain 
proportions, less than one ninth the expansive coeffi- 
cient of platinum, but it also takes a high polish, is 
elastic, very difficult to rust, and though hard, is yet 
easily worked with the file or the lathe. 

The discovery of these good qualities was not made 
by chance, nor was it due wholly to one man, although 
one man has brought them te the point of practicality. 
The key note of the whole lay in certain curious phe- 
nomena relating to magnetism, first noticed some ten 
years ago, which drew attention to the alloys and led 
to the discovery that an alloy of 22 per cent of nickel 
and 3 per cent of chrome with 75 per cent of steel had 
only haif the coefficient of expansion of brass. In 
1896, M. Guillaume found that a 30 per cent alloy had 
a less coefficient than platinum. This led him to inves- 
tigate the whole subject. 

As the magnetic qualities of the alloys presented 
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some startling contradictions to general laws, it was 
to these that he first turned his attention. He found, 
broadly speaking, that alloys with less than 25 per 
cent of nickel can be rendered either non-magnetic or 
be given a degree of magnetism which they will re- 
tain without regard to their temperature; that alloys 
containing between 25 and 35 per cent of nickel have a 
magnetism that varies with the temperature; and that 
alloys of more than 35 per cent of nickel remain per- 
manently magnetic at their maximum capacity for all 
ordinary climatic temperatures. 

Alloys under 25 per cent will be of great use in sev- 
eral ways, but they are useless for the purpose under 
discussion, as they have high coefficients of expansion. 
Those over 25 per cent, however, are of great use. As 
their magnetism at ordinary temperatures increases, 
so also their hardness and elasticity increase and their 
expansion coefficients decrease, until at a little more 
than 36 per cent, when they are perfectly magnetic, 
this coefficient sinks to .000001, the lowest known. 

The first hint of this remarkable quality was made 
public by M. Guillaume in an article in a French scien- 
tific paper in 1899, but the matter was not set forth in 
its entirety until the meeting of the International 
Geodetic Society at Paris last fall. It seems to have 
escaped the attention of the American press, the first 
extended news of it having been brought to this coun- 
try by Mr. Isaac Winston, of the United States Coast 
and Geodetic Survey, who was a delegate to the meet- 
ing of the Association. 

The first attempt to take advantage of it in this 
country is due to Mr. E. G. Fischer, also of the Survey, 
who conceived the idea that this non-expansible alloy 
would be very valuable in constructing surveying lev- 
els, which are always more or less damaged by the 
expansion and contraction of their working parts due 
to the changes of temperature to which they are sub- 
jected. Parts that fit closely at first, soon become loose 
and cause no end of trouble by giving rise to inaccurate 
observations. Inquiry showed, however, that it was 
not possible at that time to get the tubes and cast- 
ings needed from France, and, there being no steel 
foundry at hand, Mr. Fischer, as chief of the Instru- 
ment Division of the Survey, engaged a brass founder 
to make for him some nickel iron. The comparatively 
low temperatures which alone could be obtained, caused 
the first experiments (which were made with ordi- 
nary machinery steel and with steel filings) to give 
impure mechanical results, although the coefficient 
obtained was as low as .000003. Cast iron was then 
tried, and as much less heat was required with this, 
excellent mechanical results were obtained; the coeffi- 
cient, however, had risen to .000005. So a fourth at- 
tempt was made altering the percentage of nickel from 
36 (Guillaume’s proportion with steel) to 33 1-3; the 
result gave an exceptionally fine material with a coeffi- 
cient of .000004, only one-third that of ordinary steel. 
It is rather brittle, easily worked with lathe and file, 
entirely malleable, resisting rust to a marked degree, 
and affected by no acid except aqua regia. The 
smoothness with which it works against itself, con- 
trary to the general experience, is remarkable. 

Nickel steel (or nickel iron) will thus reduce the 
error of measurements due to temperature to one- 
eleventh of that of steel, leaving it at a figure so smail 
as to be within the “personal” error of observation 
which is considered to be:sinevitable, and thus permit- 
ting temperature to be ignored altogether. The only 
thing that seems to stand in the way of its general 
use is its cost, due to the scarcity of nickel, the 
world’s annual production of which is only about 7000 
tons. The price of nickel is steadily rising, having in- 
creased by about one-third in the last two years. A 
ton of 36 per cent nickel-steel would now cost about 
three times as much as a ton of ordinary steel, a price 
that is prohibitory so far as building or machinery is 
concerned. There is no reason, however, why it should 
not be used extensively in instrument making, its 
price being still less than that of brass and only a 
fraction of that of platinum. Its use would add only 
a few cents to the cost of a surveyor’s tape or to that 
of a pair of micrometer calipers and would save an im- 
mense amount of calculation. What its use would save 
in measuring base lines for fine geodetic work may be 
imagined when it is stated that at present an entire 
portable university is required for these, including 
heavy bars of platinum packed in melting ice, all of 
which could be dispensed with if nickel steel base bars 
were employed. 
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A PRIZE OFFERED FOR A RESPIRATOR. - 

Owing to the dangerous methods: of inhaling contam- 
inated atmosphere dangerous to the health, incidental 
to certain industries, the Society ef Arts, London, of- 
fers a prize for the best dust arresting respirator for use 
in connection with such dangerous.trades. The devices 
submitted must possess the following characteristics: 
The apparatus must be light and- simple in construc- 
tion; must be cheap, so that the filtering medium or 
the entire respirator can be inexpensively renewed 
from time to time as necessity demands, or should be of 
such construction that it can be quickly and easily 
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cleaned; no air must enter the lungs either by the nos- 
trils or mouth except through the filtering medium; it 
must not permit exhaled air to be rebreathed; the filter- 
ing medium must be of such construction that while an 
efficient dust arrester it impede respiration 
after being worn for several hours, through the me- 
dium’s becoming clogged; and it must not be unsightly 
in appearance. All inventions must be submitted not 
later than December 31, 19038, and if the devices sub- 
mitted have been in use, the experience of such utiliza- 
tion must be recorded. 
—<—$ P+ 9 
SCIENCE NOTES. 

News comes from abroad that Dr. Lunden claims to 
have experimentally proved that from 
radium enable the blind to see partially. 


does not 


rays reflected 


A well-equipped eye dispensary will soon be travel- 
ing through the length and breadth of Egypt. Sir 
Ernest Cassel provided for this by a 
about $100,000, and the Sanitary Department of the 
Cgyptian adopted the 
means of carrying out the wishes of the donor 


recent gift of 


government suggestion as the 
best 
The dispensary will be supplied with all the most mod 
ern and approved apparatus, and will be housed in a 
tent, which will be moved from place to place as found 
desirable, 

In a recent number of the Apotheker Zeitung H 
Kuhl discusses the value of hydrogen peroxide as a dis 
infecting and deodorizing agent in toilet preparations 


and recommends as tooth-paste—calcium carbonate, 


5 parts; soap, 1 part; rubbed up with glycerin and 
hydrogen peroxide solution, equal parts, to a suitable 
consistence, For a tooth-wash-—glycerin, 2 parts; 
hydrogen peroxide solution, 2 parts, and rose water, 1 
part, are recommended For salves or skin-creams a 
basis of lanolin may be employed, with the addition of 
zine ointment or cold cream. 

In a recent number of the Gardener's Chronicle, W 
C. Worsdell gives an 
ments that have been made to ascertain the 


which some plants are protected from the attacks of 


interesting account of experi- 


means by 
slugs and snails. Tannin appears to be one of the sub 
stances objectionable to them. Experiments made by 
Stahl that which 
and absence of tannin is particularly 
slugs, if treated with a 1 per cent 
remained practically untouched by the common small 
garden slug Lima agrestis, and if a solution of 1 in 
1,000 of water be sprinkled on the animal, it rapidly 
disappeared from the Similarly, 
it was found that the leaves of Valisneria, Trapa, and 
other water plants containing tannin were avoided by 
the water snails, Paludina, 
but if the tannin were extracted the leaves were speed 


showed carrot, from its sweetness 
attractive to 


solution of tannin 


scene of operation 


Limnea, and Planorbis, 
Acid sap has a similar effect; Rumex aceto- 
Begonia are disliked on account of 
they This 


ily eaten. 
sella, Oralis, and 
the potassium binoxalate 
proved by soaking pieces of carrot in a 1 per cent so- 
lution of the salt and putting them before the slugs 
and agrestis, and the snail 
Helix hortensis, the pieces being after a 
lapse of several days. A solution of the salt of 1 part 
in 1,000 of water was found to irritate the animals, 
and cause them to remove to other quarters. Plants 
with hairs secreting acids are similarly avoided, as in 
Cicer arietinum, Oenothera, etc. Ethereal oils are sim- 
ilarly protective; leaves of Rue, Acorus calamus, and 
Mentha piperita are carefully avoided by snails, but if 
the oil is extracted they are readily eaten. Bitter sub 
stances are also protective... Young leaves of Gentiana 
lutea and Menyanthes trifoliata are scarcely touched, 
though extracted leaves are at once devoured. But in 
autumn the bitter substances appear to be no longer 
efficacious. 


contain. was 


Arion hortensis Limar 


untouched 
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THE CURRENT SUPPLEMENT. 


The current SuppLEMENT, No. 1436, opens 
excellent article on the Pyrmont Bridge at 
Australia. Good illustrations accompany the article 
The presidential address of James Swinburne before 
the Institution of Electrical published. 
The address discusses some limits in heavy electrical 
engineering. To the engineer, one of the most inter- 
esting articles in that,ywhich de- 
scribes the Monarch system of engine stops, by means 
of which engines are immediately shut down in cases 
of emergency, so as to avoid accidents and the at- 
tendant loss of life and damage to The 
system described is remarkable for its simplicity and 
ingenuity. E. O. Hovey presents a fully illus- 
trated description of his explorations of the volcanoes 
of Martinique and St. Vincent. Sir William Crookes 
striking address on modern views of matter, delivered 
before the Congress of Applied Chemistry..at. Berlin, 
is also published. Sir William Crookes discusses his 
subject with the eloquence which has always character- 
ized his written work. The Paris correspondent of the 
ScreENTIFIC AMERICAN, continuing his description of the 
Paris-Madrid racing automobiles, describes in this in- 
stallment the Mors automobile. 
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THE NEW CALAIS-DOVER TURBINE STEAMER. 


The inaugura a cross-channe! turbine 
steamer service h took place Saturday, June 27, 
marks another importa tep in the application of the 
steam turbine to marine propulsion. The new vessel 
is the firsi turbine passenger eamer to be used in deep 
sea ervice for the Queen Alex 
andra” and “King Edward were merely river boats 
intended for service ip quiet waters The new boat, 
however, which is known as the “Queen,” will be en 
gaged in daily service across one of the stormiest and 


roughest stretches of 


water in the world, ans 


if she fulfills her prom f 
ise, the turbine marin« 
engine will have moved 
another step forward to 

i 


ward the day when, ar 

we confidently believe, it | 

will become the standard | 
| 


marine engine for all 


classe yf ervice 

Cros innel steamers 
plying ac Nort! 
Sea, the En Chan 
nel, and the Irish Chan 
nel have ertain well-ce 
fined feature hich are 
easily recogn and 
distinguish them sharpl) 


from the steamers en 


gaged in similar service 


in American waters, such 


vessels, for instance as = 
the well-known Sound ean ae 
and Hudson River steam 

ers As a class the Eng 


lish boats are marked by 


low freeboard, narrow beam, and a comparative ab 
sence of deck-hous accommodation rhe Queen 

however, has a lofty freeboard, the cumbersome paddle 
boxes have disappeared, and she has, for an English 
boat, fairly generous accommodations above the main 
deck In point of lines and general contour she cer- 
tainly looks to be a handsome and able sea-going craft 
She is 310 feet in length and 40 feet in beam, or 5 
feet more than the breadth of any previous steamer 
on this line For about two-thirds of her length she 
is fitted with bilee keels, which will serve to keep her 
steady when she running in the trough of the seas 
which prevail in the English ¢ innel between Calais 
and Dover The mot power consists of three tur 
bine engines, drivin three haft Originally the 
veese! had five prope t two have been removed 
leaving one propell on each haft The live steam 
enters first the high-pre ure turbine on the center 
shaft, where it is expanded five-fold It then passes 
to the low-pressure turbines on the side shafts, where it 
is expanded twenty-five fold, and from the low-pressure 
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of the New St. Louis Racer, 





lnterwr of the New Shed, Showing the No. 9 and the Framework 
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turbines it passes to the condensers. When under way 
three turbines will be in ac- 
but in making a land- 
ing the outer shafts only are in operation, the vessel 
maneuvering 


clear of the harbors, all 


tion in the go-ahead direction; 


thereby securing all the advantages of 


due to twin-screw propulsion. For reversing there is 


exhaust end of each low-pressure 


suitable valves changing 


placed inside the 


turbine a reversing turbine 
the flow of steam from the go-ahead to the go-astern 
direction. The “Queen” was built for the Southeastern 


and Chatham Railway Company, for the Calais-Dover 

















THE NEW TURBINE PASSENGER STEAMER “QUEEN” FOR THE CALAIS-DOVER ROUTE. 


Leneth, 310 feet ; beam, 40 feet ; speed, 22 knots per hour. 


route, which forms an important link in the through 


service between London and Paris. On her first trip 


across the Channel, above referred to, she maintained 


an average speed of twenty-two knots an hour, and at 


it j t 
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DIAGRAM SHOWING POSITION OF TURBINES. 


times ran considerably over that speed On board the 
Hon, Charles 


turbines, Col 


vessel were the Parsons, the inventor 


and designer of her Denny, the builder, 


Ready for the Start. 
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THE SANTOS-DUMONT NO. 9 AND ITS SHED. 


Juty 11, 1903. 


According to Mr. Par- 
$425,000, or 
vessel of her 
The advant- 
installation is that there is a great 


and several American guests 


sons, the cost of the ship was about 


practically the same as that of a size 


fitted with reciprocating engines great 


age of the turbine 


reduction in weight and space for a given output of 


power on the propeller shafts. In the present case, 


from the foundations to the top of the turbine it is only 
whereas engines of the 


six feet reciprocating Same 


power would require about three times as much height 
to clear them. The expense of overhauls, which have 
to be 


reciprocating 


very frequent on 
- engines, is 


practically eliminated on 


the turbine engines, the 
“King Edward” during 


the few years that she 


been in service on 
having cost 
nothing for 


has 
the Clyde 
practically 
repairs. 

Now 
has been successfully in- 


that the turbine 


stalled om deep-sea chan- 
nel service, the 
will 


next 


natural step be the 


construction of a _ trans- 


atlantic steamer with 


turbine motive power, 


Mr. Parsons affirmed on 
the occasion of the trial 
trip of the “Queen” that 
all the advantages shown 
by the 
and 


turbine in river 





channel steamers, 


will be realized in an in- 
creased ratio on the 


larger vessels for ocean 


service This is a perfectly reasonable expectation 
Turbines of 10,000 horse power are now being built, and 
will shortly be installed for electrical power station 


work, and there would be no theoretical or mechani- 


cal difficulty encountered in the installation of three 


or more turbines of similar size on a fast ocean liner; 


while the reduction in dead weight and the additional 


space that could be devoted to passenger accommoda- 


tion would be very considerable 


—e +8 ee 
THE NEW SANTOS-DUMONT AIRSHIPS, 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 


Santos-Dumont’s new airship, the No. 9, has been 


tried in the neighborhood of Paris with considerable 
success. The tests thus far made may be considered 
as experiments with the new egg-shaped form of bal- 


airship on the same 
smallest airship ever built. 
Its gas capacity 340 cubic yards. On the 8th 
of May the new airship started from the balloon shed 
sailed over the maneuvering grounds of the Boils 


loon before building a larger 


vessel is the 


plan. The 
is only 


and 








Santos-Dumont Shifting the Ballast-Bags. 
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Santos-Dumont’s New Balloon Shed, 








Juty 11, 1903. 

de Boulogne, carrying a trail rope 100 feet long. The 
balloon could be steered with ease and went through 
evolutions, going first in one direction, 
turning about and traveling 
against the wind, rising and descending, and seeming 
to be fully the control of the aeronaut. A sec- 
ond series of trials similar to the first were made on 
the 2ist of May over the same ground and lasted an 
nour and a half. After sailing in different directions 
the airship alighted on the grounds of the Polo Club, 
flight and after another series of 
evolutions, in which it was with ease, it 
landed finally the One of the en- 
gravings shows the airship ready to start from the 


a number of 
then in the opposite, 
the 


under 


taking its again, 


controlled 
shed. 


near balloon 


balloon shed on its trial trip, with Santos-Dumont 
in the car, while the second shows it sailing over the 
Bois de Boulogne, the aeronaut being shown in the 
act of shifting the sand-bags which are used to bal 
ance the car. The position of the propeller and the 
rudder will be clearly observed 

The new No. 9, which was described at the time 
of its construction (in the Screntrric American of 


December 20, 1902) is not intended to make any great 
is of egg-shaped form and 
travels foremost. This 


tion makes it steadier than the pointed form 


speed, as the balloon body 


with the large end construc- 

Hence 
The experimental 
the new No, 10, 


the largest airship yet built, and which 


the balloon is not as likely to pitch. 
No. 9 


which is to be 


having proved so successful, 


will carry ten persons, will be constructed on the 
same lines 

Santos-Dumont has erected a vast balloon shed on 
the bank of the Seine just outside the city. It con- 


sists of a framework of beams covered at the sides as 


well as the top with a red and white striped awning 


One feature is the ease with which the front may be 
opened to let out the airships The two frames 
which form the sliding doors and uncover the whole 


end of the shed are mounted on rollers upon an upper 
framework, on rollers, so that 
In our engrav- 


be noticed in front of the shed, 


and are guided below 
slid back and forth 
will 


left 


they can be easily 
ing the aeronaut 
on the extreme 


The new Clement gasoline motor used on the No. 9 
has proved especially satisfactory. The little motor 
with its two cylinders joined in the form of a V to a 
round aluminium crank box, seems like a toy and 
weighs but 26% pounds, although it will develop 3 
horse power. The weight per horse power (8.8 
pounds), the smallest that has yet been reached, is 


the result of a long experience in racing cars, where 





SHEARER DRIVEN FROM AN OVERHEAD SHAFT. 


the weight must be cut down to the minimum. Cur- 
rent for the spark is supplied by a battery and induc- 
tion coil of the motor-bicycle pattern. The motor is 
connected through a light friction clutch to the long 
shaft which passes back of the propeller. A _ bicycie 
wheel with a heavy rim (without the tire) forms the 
flywhee) and lies next the motor. The main frame- 
work remains about the same, but has been short- 
ened by about two feet at the front end and is now 
rounded off. The position of the gasoline tank (con- 
taining 2% gallons) has been changed, and is now 
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bung on the rear of the basket. The rudder is formed 
of canvas stretched on a very light bamboo framework 
and measures about 10 feet square. The pilot wheel 
which controls the rudder is mounted just in front of 
the basket, and on the same shaft is a second and 
smaller grooved wheel carrying the cord which mounts 
up to the balloon body and then passes back over a 
set of pulleys to the rudder. The wheels are of alum- 
inium, as in fact are most of the metal parts outside 
of the motor cylinders, and main shaft. The aeronaut 
has also at hand the cord of the escape valve as well 





THE CLIPPER, 


as the di.erent levers for operating the motor. An 
air-bag of 60 cubic yards lies along the inside of the 
balloon at the bottom, forming a pocket which can be 
filled with air by a fan mounted on the motor 
shaft. The balloon is always kept in shape as the gas 
escapes. The propeller, 12 feet in diameter, makes 
200 revolutions per minute. The balloon body is only 
45 feet long, while the framework is now but 27 feet. 
The complete airship weighs only 200 pounds 
Alongside the balloon shed has been installed a hy- 
drogen generator of large capacity to be used for this 
and the future balloons. Tubes of compressed hydro- 
gen are at hand for emergencies. One of the engrav- 
ings shows the inside of the balloon shed with the No 
9. The shed will soon contain as many as three new 
airships, as Santos-Dumont is now building two new 
10 which is to be a touring balloon, 
with which he is to enter the 


out 


ones, the large No 
and the new racer No, 7 


St. Louis contest of next year. 
The work on the No. 7 is already well advanced, 
The car which is 97 feet long is almost finished and 


will be observed on the left. The design of the new 
racer is almost entirely fixed upon, It will have a ca- 
pacity of 1,650 cubic yards and will have the form of 
an elongated ellipsoid measuring 159 feet long and 23 
feet across the middle, thus giving a ratio of 1 to 7. 
The two ends will be pointed. The envelop of the 
balloon will have 850 square yards 

surface. It is composed of two 
thicknesses of French silk pasted 
together and the whole will weigh 
528 pounds. The balloon is divided 
into three compartments each hav- 
ing a volume of 550 cubic yards. 
The two partitions, which are of 
unvarnished silk, have a surface of 
75 square yards and weigh 15 
pounds. Near the center of the bal- 
loon are interior air-bags of 
unequal size and communicating 
with each other by a canvas sleeve 
The surface of the air-bags is 150 
square yards and their weight 62 
pounds. The car-frame, 67 feet 
long and 4 feet high in the middle, 
will be suspended from the balloon 
by 102 wires. A Clement 
petrol motor of 60 horse power will 
drive two propellers of 12 feet di- 
ameter, both having the same screw 
pitch. The propellers will be fixed 
at the front and rear of the car- 
frame. The basket of the aeronaut 
will be placed in the center of the 
car-frame. This new arrangement 
will tend to increase the pitching 
of the airship, and to overcome this, 
two pairs of horizontal planes will be placed to the 
forward and rear of the center of the framework, 
each lying on one side of the axis. These planes will 
measure 6 by 6 feet or 36 square feet each, or in all 
144 square feet; they are to be movable and will be 
controlled by a set of levers. The rudder, whose axis 
will be vertical, will have a surface of 10 square yards. 
It is expected that the new racing balloon will make a 
speed of 60 feet or more per second. Santos-Dumont 
expects to finish it about the first of July, when it will 
be put through its trial tests, 


two 


steel 
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A MECHANICAL SHEEP SHEARER. 

Among the variety of labor-saving apparatus which 
have been invented in recent years for the benefit of 
the farmer, one of the most interesting machines is 
that which relieves him of the work of removing the 
fleece of his sheep by means of the ordinary hand 
shears. A mechanism is now being used on the sheep 
farms of the West as well as other portions of the 
United States which performs a remarkable amount of 
work when contrasted with the method which has been 
used in the past. It works by means of a flexible 
shaft The knives or shears can be operated as 
rapidly as the gearing contained in the shaft can be 
moved 

The sheep-shearing machinery can be operated by 
hand, by steam, or electric power, as desired, The 
cutting instrument proper is quite similar to the famll- 
iar clipper used by hair dressers and also for clip- 
ping horses, but varies in size avcording to the re- 
quirements. It includes a steel comb for separating 
the wool and allowing the knivea to sever it closely 
to the skin. The cutter consists of three teeth or 
lades bolted to the framework of the shears in such 
a manner that they play freely, as shown in the illus 
tration. They can be removed readily for sharpening 
whenever necessary. The cutting apparatus is con- 
nected to the lower of a series of steel spindies incased 
in tubular sheaths. The upper spindle terminates in 
a cog wheel which engages the teeth of a similar wheel 
at the end of what might be called the driving shaft 
When the apparatus is operated by steam or electric 
power, this shaft is belted to a pulley 

Where power is furnished by hand, a crank ie used 
to turn a driving wheel. The rim of this bears a 
series of cogs whose teeth fit into the driving shaft 
connected with the flexible shaft By turning the 
handle of the crank wheel, a man or a boy can furnish 
sufficient power to operate two shearing machines at 
once, 

The operation of shearing is performed so rapidly by 
this method that the workman can the wool 
practically as fast as he can push the cutter through It, 
Usually the plan followed is to guide the shears with 
the right hand, holding the animal in proper position 
with the left hand and the knees. As a rule the wool 
is first removed from the lower portions of the body, 
gradually working up the sides in such a manner that 
the prevented from wrinkling and offera a 
smooth surface to the cutter, An expert shearer by 
this method can crop off the fleece almost completely, 
leaving the animal clean, as shown in the accompany- 
ing photograph. Some of the records made by expert 
shearers with the apparatus have been really remark- 
able, one man taking off 2,650 pounds of woel from 


remove 


skin is 


360 animals in less than 15 hours with such a cut- 
ter, shearing over 20 sheep per hour. The average 
shearer, after he has become familiar with the ma- 


chinery, can without difficulty cut from 150 to 200 
fleeces in a day of 10 hours 
Where a power plant is installed it is usually placed 


in a building large enough to carry shafting and pul- 
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SHEARING A SHEEP BY HAND MACHINE, 


shafts working 
be operated at 
an engine of 8 


from 
cutters 


leys, which are suspended the 
the As a single cutter can 
full speed by % or 1-6 horse 
or 10 horse power is sufficient to drive an extensive 
plant. One which has been installed on a ranch in 
Wyoming contains fifty machines, which have a capa- 
city for shearing over 1,000 animals an hour. It fs 
estimated that the entire expense, including labor, 
fuel for the engine, and wear and tear of the mechan- 
ism, averages between $20 and $25 for 100,000 head of 
sheep shorn, the average price paid the operator being 


power, 
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8 cents an hour. In removing the fleece no effort is 
made to clean the wool, and frequently the material is 
not only gummy but filled with fine sand, yet the work 
can be done so neatly that when the fleece is removed, 
the skin is not even scratched 

The live stock raiser who owns a flock of a thousand 
sheep, can do all his shearing with the aid only of a 
boy to turn one of the hand machines. This is one rea- 
son why the machine's use has become so extensive not 
only on the large ranches of the West and Southwest 
but on the smaller places where only hand ®Ower can 
be utilized to advantage. This mechanism has been sub- 
stituted so extensively for the ordinary hand shears, 
that the latter implement must become in the near 
future as obsolete as many other tools, which ten 
years ago were considered indispensable in carrying 
out agricultural! work. 

ee 

THE WATER-ABSORBING PROPERTIES OF PLANTS. 

The consumption of water in the cultivated plants 
is very considerable. It has been found that Indian 
corn, during its period of vegetation, uses up 31 pounds 
while hemp and sunflower require 59 pounds 
pounds respectively. Still larger, of course, 
quantities for the trees whose leaves 
take up a large surface and are capable of ex- 
haling enormous quantities of water The water 
which leaves in the form of vapor through the stomata 
of the leaves and circulates in the smallest plant as 
well as the largest tree, up into the extreme ends of 
the branches, has to be raised to this height. When 
we consider the large quantities of water that are 
given off by «ven a medium-sized tree, we recognize 
the fact that a huge force is required to lift the large 
volume of water and egpedite it. We oniy need to 
tear off a leaf or the stem of a herb-like 
become convinced that the water is not conducted 
in the form of vapor, but in the liquid state. What 
powers, therefore, are at work performing this gigantic 
task? 

This question is also answered by the physiology 
of plants in conjunction with physics. Through every 
plant, beginning in the finest, hair-like roots, runs a 
canals, the fibro-vascular strings 
(vascular bundle) which rami- 
fy into all parts of the plant and 
leaves as 


of water, 
and 145 
are the 
very 


plant, to 


connected system of 


meet our eye in the 
nerves. These strings 


water conduits, but we 


ribs and 
are the 
have yet to look for the pumps 
of which differences 
overcome  be- 
root and crown, 
amounting to as 
feet. When we 
fibro-vascular 
that it is 


by means 
of height are 
tween some- 
times 

as 328 
template 

string, we 


much 
con- 

such a 
observe 


reinforced in many places by 
peculiar formations, by spiral 
vessels, ete. These structures 


serve no other purpose than to 
increase the solidity. Further- 
more, the vascular bundles, 
which are usually lignified them- 
selves and no longer carry any 
living protoplasm, are surround- 
ed by the vascular sheath con- 
sisting of thin-walled, live cells. 
These cells are nothing more or 
less than osmotic apparatus; it 
is they which cause by means of 
the osmotic force the ascension 
of the sap current. 

Their action is exercised in 
two different ways; they are able to press as well as 
absorb, and by the co-operation of both forces, con- 
siderable quantities of liquid are dispatched in the 
plants. If plenty of liquid is supplied to these cells 
from the environs, as is the case especially in the 
roots, they will force a portion of this liquid with 
strong pressure into the On the other hand, 
if they are situated in the water-exhaling leaves, water 
will be abstracted from them by the adjoining cells, 
and in order to fill up again, they will absorb water 
from the vessel 

Both co-operating forces, the 
from the roots and 
by the evaporation of water from the leaves, are con- 
siderable. We can easily convince ourselves of this 
fact by observing a well-known process, the so-called 
bleeding, |. e., exudation of sap from wounds made on 
plants in the spring before the formation of foliage 
Then it will be seen how large an amount of liquid 
flows from the places, and when the stem of a plant 
is cut off smoothly and fixed in a manometer filled 
with mercury, the quicksilver is lifted to great heights. 
In the grapevine, for instance, a root pressure has been 
found, capable of keeping the balance of a mercury 
column 3% feet high. The absorbing power is 
likewise very great, and if a leaf-bearing twig is in- 
serted in a manometer filled with mercury, and the 
Space between the cut and the quicksilver filled with 





Demonstration of the 
Absorbing Power of 
Transpiring Leaves. 


a, b, Glaew tube filled 


with mercury. c, Rubber 
tube, 


vessel. 


pressure emanating 
the absorbing power occasioned 
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the mercury is drawn up in proportion as the 
twig exhales water. This may take place to such an 
extent that the mercury in the two legs of the mano- 
meter will show a difference in height of 30 centi- 
meters. For the engraving as well as the foregoing 
text we are indebted to Der Stein der Weisen. 
+o 
Electrical Notes, 

News comes from abroad that a German company 
is running a number of electric tug boats for touring 
purposes regularly between Zehrdeuick and Berlin. 
The dimensions of the boats are from 46 feet to 49 
feet long and 10 feet wide, and they have a draft of 
3.4 feet. We understand that these boats are also 
used for towing barges up and down the canal, their 
displacement being cecnsiderably less than that of 
steam tugs of equivalent drawing power, and they are 
therefore peculiarly suited to towing purposes in 
shallow and winding canals. We regret that no in- 
formation is given as to how the electrical energy is 
obtained—whether from accumulators on the boats 
or from an overhead line. Electric haulage on canals 
on the Continent and in America is usually accom- 
plished by tractors running along the banks and re- 
trolley wires 


water, 


ceiving current from overhead 

At a recent meeting of the British Institution of 
Electrical Engineers in London the results of the 
experiments with the Nernst electric light for public 
lighting purposes were given. A mile of a street in 
Hackney, one of the London suburbs, has been lighted 
by means of these lamps to obtain conclusive data 
regarding their durability, efficiency and suitability 
for such work. The main difficulty experienced was 
in connection with the starting of the light. This, 
however, was overcome by means of the automatic 
heater, which is put ont of action directly the lamp 
lights up. But the result of this attachment was not 
attended with absolute success, since considerable un- 
certainty exists in connection with the durability of 
the glower. Some glowers lasted only 15 hours, while 
others remained efficient for 1,070 hours, but the aver- 
age life was 305 hours. This lack of uniformity consti- 
tutes one of the greatest objections to the wider 
utilization of the Nernst lamp for public lighting, de- 
superiority in many other important fea- 
tures, and will necessitate considerable improvement 
before it is extensively adopted for illumining the 
streets, with that economy which is essential for such 


spite its 


purposes 

Alfred Cowles read a paper before the Electro-Chem- 
ical Society at Niagara Falls, the subject of which re- 
lated to the rather remarkable fact that an even 100- 
ampere sidereal day liberates by 
electrolysis just one cubic meter of hydrogen under 
standard conditions. These agreements are so close 
that they should be of great practical value, for the 
reason that it becomes easy for students to master the 
table of electro-chemical equivalents. Mr. Cowles has 
kindly sent us a memorandum giving the exact data 
upon which his calculation is based, and the exact 
results. If the atomic weight of hydrogen be taken as 
one, and the calculation is based on Dr. Edward W. 
Morley’s determination of the weight of a liter or cubic 
decimeter of hydrogen, 0.089873 + 0.0000027 gramme, as 
given in Dr. Moriey’s paper on the Atomic Weights of 
Hydrogen and Oxygen, in the Smithsonian Contribu- 
tions to Knowledge for 1896, we must then attribute 
to silver an atomic weight of 107.11. Lord Rayleigh’s 
determination of the electro-chemical equivalent of sil- 
ver is 0.001118 gramme per coulomb. This would 
make the electro-chemical equivalent of hydrogen 
0.00001043786 gramme. Under these premises, the 
kilocrith col, or 100 international amperes for one sid- 
ereal day, liberates 1.00071 cubic meters under stand- 
ard conditions of pressure and temperature. The meter 
is not exactly one ten-millionth part of the quadrant 
of the earth from the pole to the equator. The most 
reliable data as to the distance from the pole to the 
equator, is the determination made by Clarke in 1880, 
based upon all the arcs of the earth that had been 
measured up to that time. He found the distance from 
the pole to the equator to be 10,001,868 meters. Were 
we to correct the length of the meter in the light of 
this more reliable data, the cubic meter would then 
become a trifle larger, and the 100-ampere current would 
then give 1.00015 cubic meters of hydrogen at 0 deg. C. 
at the pressure of the atmosphere at sea level and 45 
deg. latitude in one sidereal day. The sidereal day is 
86,164.091 mean solar seconds, and measures the true 
revolution of the earth on its axis. This agreement 
is so close that it is well within the limits of error of 
various constants, and it 


current in one 


the determinations of the 
naturally raises the very important question as to 
whether the agreement is absolute or not. Taken in 
connection with the law of Avogadro and the valencies 
of the elements, this agreement reaches to every ele- 
ment in chemistry. Hence, if this connecting link 
could be proved fundamental, the periodic law, the 
law of gravitation, and Coulomb’s law of attraction 


-between electrically-charged bodies, could all probably 


be brought within the scope of some broader gener- 
alization. 


Juty 11, 1903. 


AN INSTRUMENT FOR DETECTING DELICATE 
ACOUSTIC VIBRATIONS. 
BY SHIRL HERR, 
Students of acoustics have found that the lowest 
number of successive vibrations per second that will 
produce sixteen. Slow vibrations of solid 
bodies may be detected by the sense of touch, provided 
they are of considerable amplitude, but delicate vibra- 
tions having a rate lower than sixteen in a second 
produce no sensation whatever. The writer has con- 
structed an apparatus that renders audible many of 
these insensible vibrations. This apparatus, however, 
can be used only for detecting the vibrations of solid 
present a horizontal surface such ag 
It is constructed in the follow- 


sound is 


masses which 
floors, pavements, etc. 
ing manner: 

A weight of about ten pounds is suspended from the 
arm of a standard by means of a stout rubber band, 
and has cemented to its side in a vertical position a 
small carbon plate. A carbon block is placed directly 
on the surface of the vibrating body, and on this igs 
set a slender graphite pencil which is inclined at a 
slight angle against the carbon plate on the weight. 
The carbon plate and the carbon block are then con- 
nected with a battery and a Bell telephone. 

If this apparatus is placed on a wood floor the jar 
of the heart beat of any one standing near it will cause 
it to produce distinctly audible vibrations in the tele- 
phone. It is also sensitive to the jar of a distant con- 
cussion, such as thunder at a great distance. Delicate 
tremors and vibrations from any source produce aud- 
ible vibrations in the telephone, but such audible vibra 














A MODIFIED MICROPHONE FOR DETECTING FEEBLE 
VIBRATIONS. 


tions are not in any case a reproduction of the original 
vibrations. These sound-producing vibrations are the 


result of the rapid variations in the current caused 
by the graphite pencil rubbing against the carbon 
plate 


This rubbing is due to the fact that the graphite pen- 
ciland the carbon block on which it rests vibrate with 
the surface on which they are placed, while the weight 
and the carbon plate secured to it, because of their elas- 
tie support, remain practically moticnless. The sensi- 
tiveness of this apparatus can be slightly increased if, 
instead of the carbon block, the graphite pencil is 
permitted to rest on a bit of platinum secured to the 
free end of a small lever. This lever, which is ful- 
crumed in a rigid arm projecting downward from the 
weight, is connected with the vibrating body by means 
of a small rod so that its free end vibrates with in- 
ereased amplitude. 

Experiments cannot be conducted satisfactorily at a 
time when there is any wind blowing, or in the neigh- 
borhood of any constant jarring such as that caused by 
the traffic on a city street, a waterfall, etc. 


->-?o- > 


Gifts to American Libraries in 1902. 

At the twenty-fifth annual meeting of the American 
Library Association, a report was read by J. L. Harri- 
son, from which it would appear that 96,247 volumes 
were given to the libraries of the United States during 
the year 1902, in addition to $10,306,407.61. Mr. Car- 
negie’s gifts for the year number 158 and amount to 
$6,679,000. They were for buildings, and were given 
subject to the usual conditions that a site be provided 





and that ten per cent of the amount of the gift bes” 4 


pledged for annual maintenance. 
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Correspondence, 
.— —_ — ——<— 
Integration of the Negro by the American 
Nation, 


To the Editor of the Screntiric AMERICAN: 

A prominent New York clergyman recently stated 
that the American regro would never contribute toward 
forming the future American race, and because of the 
racial physical characteristics the negro would never be 
assimilated by the American nation. Already this emi- 
nent theologian has been quoted as an authority in the 
science of anthropology. Is there a scientific or historic 
warrant for the views expressed? As a matter of 
purely scientific interest, it seems that this eminent 
and scholarly theologian is a stranger to the science of 
ethnology. 

If the results of the painstaking researches of such 
scientific minds as Dr. Guisseppe Sergi, professor of 
anthropology in the University of Rome, at Rome, 
Italy (in his history of Mediterranean races); the late 
Dr. Brinton, of the Philadelphia Academy of Natural 
Sciences; Prof. William H. Holmes, of the Bureau of 
American Ethnology, Washington, D. C.; Dr. Lester F. 
Ward, of the Department of Anthropology of the United 
States National Museum, at Washington, D. C.—if the 
combined results of the scientific inquiry of these emi- 
nent ethnologists are true, then we must be led to be- 
lieve that the American nation can and it has assimil- 
ated the negro and alien races besides. 

Sergi and Brinton hold that the Caucasian races of 
Europe, in some prehistoric time, originally came from 
Northern Africa; hence these eminent scientists call 
them Euro-Africans, denoting their African origin. 
Science further teaches that the prominent physical 
characteristics which now seem to be the prominent 
demarkation between the African and European races 
are due to the active rays of the sun; and as the Euro- 
peans have been removed from the conditions which 
produce the characteristics, viz., sun, altitude, dwell- 
ing in a colder climate, habits, education, environment, 
etc., have modified the European's original appearance. 
Will not these same conditions in America produce on 
the negro the same modifications as they produce upon 
the Euro-African? If not, why? Then, again, what is 
assimilation? It is the process of making one element 
harmonize with the other. Scientific observers have 
shown us that it is both a physiological and psycho- 
logical process. Lester F. Ward, in the current issue 
of the American Journal of Socivlogy (May, 1903, 
page 732), says of physiological assimilation: “Great 
efforts are made to prevent the mixing of the white 
with the black races, but they are only partially suc- 
cessful. Whatever may be the present condition of 
things, and however great may be the obstacles to 13ce 
mixture, it is clear race integration will go on until all 
the races shall be blended into one.” The intellectual 
process which goes on day by day in the public schools; 
oneness of national ideals, traditions, and language; 
contact with our civil, religious and political institu- 
tions, tend to harmonize racial proclivities and singu- 
larities, and produce a type of mankind to which all 
the races have contributed their integral share. It is 
a matter of purely scientific interest to the ethnologist 
and scientific observer to note the progress of this Am- 
erican assimilation. JaAMes M. Boppy. 

Troy, N. Y., May 25, 1903. 

—- ->-+-eore 
The Vreaks of Lightning. 
To the Editor of the SctentTiFIc AMERICAN: 

Anent the article in your issue of May 30 under the 
heading “A man who was struck by lightning and 
lives” (his clothes torn into shreds), I would say that 
some fifty and odd years ago I was witness to the fact 
that one Polette, of St. Michel de Bellechasse, P. Q., and 
then about eighty years of age, while in kneeling atti- 
tude in the little chapel of Ste. Anne, about a quarter of 
a mile eastward of the parish church, was struck by 
lightning, with the effect that while he was only dazed 
for a while by the stroke, his clothes were torn 
asunder all along his backbone from neck to base of 
trunk, where the lightning bifurcated, and thence fol- 
lowing the marrow along each of his legs, finally 
escaped through the heels of his boots. 

This tendency to bifurcation of the current, from 
trunk to limbs, when, as in the human system, the 
nerves of the legs exert an equal pull upon the central 
column, is further illustrated by the fact that at 
Peoria, I1l., an individual, struck by lightning and who 
was otherwise uninjured, except by being for a mo- 
ment dazed as in the case of old Polette, found that 
the electric fluid, after traversing his nervous system 
from head to foot, or rather feet, had finally passed 
out through the soles of his boots. Again, as in the 
Polette case, the fact was evidenced by two tiny holes, 
one in each sole, through which the fluid had tunneled 
for itself an exit. 

Some twenty years ago the apex of the roof of 
& house in the same village of St. Michel was struck 
by lightning, which trifurcated or divided into three 





branches or currents: the one descending west along. 


the roof sloping toward that side, the second north, and 
the third south respectively, tearing away the shingles 
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on their way to and following down the central bolts 
or iron fastenings of as many windows situated one 
on each of the three sides of the house, tearing away 
the fastenings and portions of the woodwork of each 
window in their respective trajectories toward the 
earth. 

At St. Michel again, near Beaumont, I was witness 
to the fact that, as I passed by during a thunder 
storm, a man trending toward his home in an ad- 
joining field, was struck dead by a flash of the electric 
fluid from the clouds, and remained suddenly motion- 
less, erect and in the same attitude as when overtaken 
by the death-dealing shaft. 

But the strangest and most beautiful display of 
lightning or atmospheric electric currents, which it 
was my good fortune to witness, it being the only time 
in my life I ever saw anything of the kind, was out on 
the Beauport flats near Quebec, when, as I then 
wrote to Flammarion, of the Société d’Astronomie de 
France, two electrically-laden clouds, as though two 
trees, their heads toward each other, and their longer 
branches interwoven, kept on for fully more than ten 
minutes, interchanging horizontal flashes of beautiful- 
ly-colored fire, not one of which ever reached the 
earth; while occasionally a flash would shoot upward 
as if toward some cloud in that direction, but which 
I could see no sign of. 

You would have given almost anything, Mr. Editor, 
to have been witness to this, of all the displays of my 
long life, the most enchanting. C. BarLuares. 

Quebec, June 7, 1903. 

Siloxicon—A Word from Its Discoverer, 
To the Editor of the Scientiric AMERICAN: 

The descriptions of the new refractory substance, 
siloxicon, that have recently appeared in the news- 
papers have created such a widespread interest, as 
evidenced by the numerous inquiries received from all 
parts of the country and all lines of industry, that it 
is desirable to correct a statement that was contained 
in these publications. 

It was there stated that siloxicon was inoxidizable, 
but recent investigations have shown that this is not 
true. When it is heated to, or above, 2,674 deg. F. in 
an atmosphere containing a large amount of free oxy- 
gen, decomposition occurs. 

Siloxicon, while variable in composition, may be rep- 
resented by the formula Si,C,O; and when heated, as 
above stated, in presence of free oxygen, decomposi- 
tion takes place, probably in accordance with the fol- 
lowing equation: 

Si,C,O + 70 = 2 SiO, + 2 CO,. 

If the siloxicon be in the form of a brick or other 
molded mass, the reaction occurs on the surface, pro- 
ducing a vitreous glaze, which in most instances is 
tinged light green from the presence of iron. 

In the absence of free oxygen or in a reducing at- 
mosphere no such decomposition occurs, and the tem- 
perature may be raised to the point of the formation 
of carborundum, or approximately 5,000 deg. F., vefore 
any change occurs, and then it takes place, it is 
thought, in accordance with this equation: 

Si.C.O = SiC + Si + CO. 
Solid carborundum remaining, while the vapor of 
silicon and carbon monoxide are given off. 

It is interesting to note that after having discovered 
this oxidation of siloxicon, tests were made with car- 
borundum, and it was found to be affected in a manner 
exactly similar to siloxicon; this notwithstanding the 
fact that for more than twelve years it had been gen- 
erally considered inoxidizable. 

Niagara Falls. 
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The Jointed Snake Again, 
To the Editor of the Screntiric AMERICAN? 

Under the caption “A Jointed Snake,” in your issue 
of May 16, page 374, the positive assertion is made 
that there is no animal known to science that has 
power to reattach any amputated portion of its an- 
atomy. However this may be, the writer lived in 
Florida several seasons, and at different times came 
across a small snake-like appearing animal, about the 
size of an ordinary lead pencil, but about fifteen inches 
long. This animal was of reddish milk-like color, 
or resembled in color the dull glow of the opal. When 
struck with a sharp instrument, like a hoe, part of its 
body would be severed, but would immediately come 
together again. The first time the writer saw this 
unusual occurrence, his attention was called to the 
object by his father, and he has frequently seen the 
same thing since that time. The animal does not 
live on the surface, but is generally found in loose 
sandy soil. 

Snake stories are generally associated with “little 
brown jugs,” and by some people considered the after- 
math of “high jinks” of a spirituous nature, but the 
fact is that these observations were made when the 
writer was not more than twelve years of age. Your 
explanation of the_lizard and tail-growing ability is 
evidenced in many ways in Florida almost every day 
to the careful observer, who can watch these spry little 
animals daft“in- arid out under “the board sidewalks. 
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But this snake-like animal is different, inasmuch as it 
has all the general attributes of the snake, 
Chicago, Ill., May 21, 1903. H. Harris, Jn. 








Results of the Gordon Bennett Cup Bace, 

The fourth international automobile race for the 
Gordon Bennett cup, which took place in Ireland on 
July 2, was won for Germany by a 60 horse power Mer- 
cedes car owned by an American—Mr,. Clarence Gray 
Dinsmere—and driven by the intrepid Belgian en- 
gineer, M. Jenetzy. Jenetzy’s elapsed time for the 
course of 368 miles, 765 yards, was about 10 hours, 
8 minutes; but, with the deductions for controls taken 
out, his running time is reduced to 6 hours, 36 min- 
utes, 9 seconds, or an average of 564%, mile: an hour, 
as against Gabriel's average of 65 miles an hour in 
the recent race from Paris to Bordeaux. Chevalier 
Réné de Knyff, on a Panhard, finished first, two min- 
utes ahead of Jenetzy, but as he started fourteen min- 
utes ahead of the latter, he was beaten by 10 minutes. 
Henri Farman, on another Fanhard, won third place, 
making only about four minutes slower time than 
Knyff; and Gabriel, on a Mors machine, was fourth. 
Edge, on his Napier, was the only member of the Bng- 
lish team to finish, and he came in long after the race 
was officially ended. He was the fifth and last of the 
competitors to finish. As far as the American team 
was concerned, the race was even more dismal a failure 
than it was for the English. Winton had trouble start- 
ing his eight-cylinder motor, and was over three-quar- 
ters of an hour getting it going, after he had been of- 
ficially started by being pushed over the line. He com- 
plained that there was water in the gasoline. Mooers’ 
machine broke down while making the second circuit; 
while Owen only completed five out of the seven loops 
to be covered. 

The course was, roughly speaking, in the shape of 
a figure 8, there being two loops—an eastern and a 
western one. Each competitor was to go three iimes 
around each loop, and once in addition around the 
larger, or western one. The course was well guarded, 
as a result of which there were no accidents to specta- 
tors, and but ene to any of the contestants. This one 
happened to Jarrott while he was going around the 
larger loop for the second time. His steering gear 
broke, and he ran into a bank, was pitched out, and 
broke his collar bone. His mechanic was more badly 
injured, but Jarrott managed to get him out from un- 
der the car and have him taken to a hospital, 

While repairing a punctured tire in the early part 
of the race, Foxhall Keene discovered the rear axle 
of his Mercedes car was cracked, so he quit the race, 
fearing a breakdown. The rear axle of Baron de 
Caters’ Mercedes broke when he was but 10 miles 
from the finish and stood a good chance of winning 
second place. So this makes it appear as if the Daim- 
ler Company had gone beyond the safe limit in light 
construction of their racing cars. The machines they 
entered in the race were of 60 horse power, the 90 
horse power racers that were specially built for it be 
ing unfortunately destroyed by a disastrous fire in 
their Cannstatt works a few weeks ago. 

The bad performance of the American cars is stated 
to be due, also, to too light construction, although beth 
of the Winton machines had trouble with their gasoline 
system. 

Henri Farman, who came in third only a few min- 
utes behind Knyff, said that he had all the little trou- 
bles with the motor, ete., that could possibly befall 
him without putting him out of the race. 

The race has furnished one more proof of the sound- 
ness of construction of the leading French and Ger- 
man machines, and has shown quite definitely the lim- 
its of lightness beyond which it is not safe to go. 
Once again the race has gone not to the new and 
untried cars of excessive power, but to those of 
standard manufacture and comparatrve medium pow- 
ers, which have been developed and brought to their 
present approximate perfection by a number of years’ 
experience in road racing. 


A Correction, 

In the article on railroad ties and jour forest supply, 
in our issue of June 27, the tetal number of ties on ail 
the railroads of the United States should read 5463, 
200,000, and the ties required annually, 112,640,000, 
the other figures, relating to linear measure, being 


modified accordingly. 
setlist ncscniocencctiggipail tl alti 


Among the patents granted recently was one in the 
name of Elisha Gray, of telephone fame, who died 
some time ago. The patent referred to was for an 
electromechanical governor to be used on locomotives, 
which, it is said, will save much wear and tear on the 
engine and roadbed. One of its most important fone- 
tions is to prevent the slipping of the wheels when the 
locomotive is engaged in starting a heavy train. As 
the wheels commence to revolve beyond a fixed rate 
the steam supply is instantly cut down by the action 
of the governor, so as to overcome the difficulty men- 
tioned. As soon as the slipping has ceased the steam 
supply is automatically increased. 
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PHILADELPHIA'S HIGH-PRESSURE FIRE PIPE LINE. 

The high-pressure pipe line which has recently been 
installed to protect what may be termed the “con 
gested district” of Philadelphia consists of four prin 
cipal supply mains running west, and these four prin 
cipal mains are connected, to form a gridiron system, 
by six cross lines running north and south. 

One main is provided with three fireboat connections 








Ost Vertically into the Air. 
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A Sircam of Water Directed aim 


There are 139 specially constructed hydrants on the 
system, with two outlets at each hydrant for specially 


constructed 34-inch hose 


An exhibition was arranged by the committee 
ef the Philadelphia Fire Underwriters Associa 
tion, to show the number of effective streams 


which could be delivered through leads of 300 
feet of Z'4-inch hose with 14-inch nozzles from the 
static pressure which is to be constantly maintained 
on the system from the Belmont reservoir without the 
ald of any fireboat or pump pressure; the number of 
effective streams which could be obtained under the 
same conditions but with the aid of the pressure ob 
tained from the fireboats; the effect of substituting 
300 feet of 34-inch hose with 2-inch nozzles instead of 
2%-inch hose with 14-inch nozzles, under gravity pres 
sure from the reservoir, and also the same under the 
fireboat pressure; and the results to be obtained by 
connecting the fireboat pressure with a water tower 
The engineering work which made the tests possible is 
to be credited to the Hoffman Engineering Company, 
of Philadelphia, to which firm we are indebted for the 
photographs herewith reproduced 





One of the Six-Hose hydrants. 
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The exhibition began at the corner of Broad and 
Sansom Streets, 144 miles from the Delaware River, as 
far away as possible from the fireboat connections and 
where, owing to the elevation, the gravity pressure 
from the Belmont reservoir would be the minimum. 
Twelve lengths of 300 feet of 2\%4-inch fire department 
hose were connected with two hydrants on Broad 
Street main by means of three-way connections at- 
tached to each of the two outlets of each hydrant, thus 
having six 24-inch leads of hose from each hydrant 

The exhibition of the static pressure was interesting 
showing as it did the loss of pressure by friction 
through 300 feet of hose, and how little reliance should 
be placed on gravity pressures of 70 to 80 pounds at 
the hydrant when such iengihs of hose have to be 
used 

The pumps of the fireboat “Stuart” were started grad- 
ually under a steam pressure of 135 pounds, the water 
pressure at the pumps rising to 220 pounds in ten min- 
utes, the steam pressure being about 100 pounds at that 
time. The increased pressure at the pumps seemed to be 
felt at Broad Street about one minute later and at Race 
Street in less than that time. With two nozzles open 
at 3.06, the pressures at the boat being steam, 130 
pounds, and water, 100 pounds, the streams were 
thrown about 70 feet, the nozzles being held at an angle 
of about 45 degrees. At that time the gages at idle hy- 
drants showed Race Street, 90 pounds, and Broad 
Street, 78 pounds. Six nozzles open at 3.12 with pres- 
sures at pumps being steam, 100, water, 220; and at idle 
hydrants, Race Street, 185 pounds, and Broad Street, 
165 pounds, threw streams 175 feet at same angle 
In the next seven minutes additional streams were 
opened successively up to twelve, during which time 
one of the two pumps on the “Stuart” was shut down 
for repairs. The water pressures at that time ranged 
as follows: at pump, 140 to 180; at Race Street, 95 
to 130; and at Broad Street, 70 to 110; and streams 
were thrown in increasing numbers from 160 to 130 
feet. At 3.20 the pressure from fireboat “Ashbridge” 
was added and at 3.22 the following water pressure at 
boats was obtained (the pump on the “Stuart” being 
again in service), viz.: “Ashbridge,” 250; “Stuart,” 190; 
which showed one minute later at Race Street, 175; 
Broad Street, 155, with twelve streams thrown 175 
feet The opening of the hydrant at 6th and Race 





Streets discharging through 50 feet of 3%-inch hose 
with 2-inch nozele reduced the pressure about 25 pounds 
at Broad Street with twelve streams thrown about 150 
feet (a loss of about 25 feet in distance). At 3.34 
the fireboat “Visitor” was also added, and for four 
minutes water pressures were maintained as follows: 
“Stuart,” 150; “Ashbridge,” 220; “Visitor,” 140 to 170; 
twelve streams being thrown about 150 feet, pressures 
at Race Street being noted at 125 to 130; and at Broad 
Street, 102 to 109. All boats were then stopped and 
hose disconnected from hydratrts. 

Four 300-foot lengths of 3%-inch hose with 2-inch 
nozzles were then connected to the same hydrants and 
one stream opened at 3.56 under gravity pressure from 
Belmont reservoir oniy. This stream was thrown 75 
feet, the nozzle being at an angle of about 45 degrees 
and the idle hydrant gages read: Race Street, 60; 
Broad Street, 55 With two streams in operation 
water was thrown about 50 feet, the pressure be- 
ing 53 at Race Street and 47 at Broad Street. When 
at 4.03 the “Stuart” began to pump into the system 
and reached a water pressure of 225 pounds with 
steam pressure of 120 pounds, two streams were 
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forced 230 feet and the hydrant pressures were: Race 
Street, 200, and Broad Street, 178. At this time the 
gage at the base of the play-pipe showed 44 pounds, but 
it is doubtful if this gage was registering correctly, as 
in view of the streams thrown and the pressures at the 
hydrants such a showing seems inconsistent. ( Experi- 
ments made by Mr. S. A. Charles would indicate that 
the nozzle pressure should have been at least 98.) With 








A Water Tower at Work. 


from 190 to 195 pounds pressure at the pumps, three of 
these large streams were thrown 175 feet and four 
streams 150 feet. With the “Ashbridge” and “Visitor” 
added these four streams were thrown 190 feet; three 
streams, 200 feet; two streams, 225 feet; and one 
stream, 262 feet; the pressures ranging as follows: 
“Stuart,” 210 to 220; “Ashbridge,” 260 to 270; “Visi- 
tor,” 220 to 250; Race Street hydrant, 170 to 210; Broad 
Street hydrant, 145 to 195; play-pipe, 36 to 50 (doubt- 
ful, as explained). While a single stream was being 
thrown the hydrant at Race Street was opened as be- 
fore, which reduced pressures at Broad Street about 30 
pounds and the length of the stream about 50 feet. 

A Hale (largest size) water tower, with a 2-inch 
nozzle elevated 65 feet above the street, and two 2-inch 
nozzles on the truck about 4 feet above the pavement, 
was then connected to the hydrant by two 100-foot 
leads of 3%-inch hose, and under 200 to 250 pounds 
water pressure from pumps on the “Stuart” alone, the 
elevated nozzle threw a horizontal stream about 200 
feet and at the same time the two nozzles on the truck 
threw streams about 250 feet in an angle of about 30 


degrees. ° 
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Twelve 2-Inch Streams of Water, Thrown 200 Feet. 
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A 6,000-TON FLOATING DEPOSITING PONTOON 
DOCK. 
BY OUR ENGLISH CORRESPONDENT, 

A very fine example of a floating depositing pontoon 
dock has recently been completed and handed over to 
the port authorities of Barcelona, for utilization at 
that port. This 
type of dock 
differs from 
those so gener- 
ally familiar— 
the two-walled 
floating pon- 
toon structure 
as evidenced at 
Bermuda and 
Algiers (La.), 
and the single- 
sided dock— 
both in its gen- 
eral design and 
the functions 
it has to fulfill. 
As a matter of 
fact, the de 
positing dock 
is only adapt- 


ed to those 
ports where 
there is either 
ample vacant, 


or nearly s9, 
pace ; where 
business is not 
too §=. congested. 
or pressing, 
and in non-ti- 
dal basins. At 
the same time 
it possesses 
several advan 
tages over the 
graving dock, 
and if properly 
cared for is 
practically as 
durable 

For years 
past, some de 
scription ot 
docking a 
commodas- 
tion has been 
necessary at 
Barcel ona, 
which is abso- 
lutely deficient 
in any such fa- 
cilities; but 
it was not un- 
til 1894 that 
the port au- 
thorities took 
practical steps 
to provide any 
adequate ar- 
range ments 
for drydock- 
ing large ves- 
Several 

for 
coping witb 
the duuculty 
were projected, 
but they were 
all abandoned. 
Finally the 
was 
solved by the 
authorities de- 


sels. 


schemes 


problem 


ciding in favor 
of the deposit- 
ing dock, in- 
Vented by 
Messrs Clark 
and Standfield, 
of 11 Victoria 
Street, London, 
who make a 


speciality of 
this branch 
of marine 
engineeri n g. 
A public com- 
petition was 
opened for the acquisition of one of the docks, and a 
number of tender ere submitted In the following 


announced, and 
the tender of Messr Clark and Standfield, the in- 
ventors f the system. was 


year the result of t! ompetition was 


accepted, working in con- 
Junction with the firm of the Maquinista Terrestre et 
Maritime, of Barcelona, since one of the conditions of 


Scientific American 


the competition was that the sock must be built in 
Spain. 

Although the depositing dock is not much in vogue, 
types of this system have been in operation with con- 
spicuous success at the shipyard of Messrs. Vickers, 
Sons & Maxim, of Barrow, England, and at Nicolaieff 





Ship Docked on Gridiron, Pontoon Sunk and Drawing Clear. 





Pontoon Raised, Ready for Another Ship. 


A 6,000-TON FLOATING DEPOSITING PONTOON DOCK. 


in’ Russia for several years past; but neither of these 
structures approaches the dimensions of the Barce- 
lona dock. That at Barrow has a lifting capacity of 
only 3,200 tons 

The port of Barcelona is splendidly adapted for the 
installation of a dock of this type. Anterior to the 
war with this country it was the focus of the Spanish 
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maritime traffic with Cuba, and the other Hispano pos- 
sessions in the East; but since the latter have passed 
under American control, this trade has been diverted 
into other channels, with the result that the oversea 
traffic of Barcelona has decreased considerably, and 
there is consequently not that urgent demand for quay 
space, and 
whart 
modation that 
there was at 
the time the 
deposit ing 
dock was pro 
jected. An 
other point in 
favor of such a 


accom- 





dock is that 
the basin in 
which the de 
positing dock 
is placed is 
non-tidal. 

The general 
principle of the 
design of the 
floating depos- 
iting dock is as 
follows: There 
is a wall or 
vertical side, 
as in the case 
of the two- 
walled 
and it is simi. 
larly construct 
ed; but the 
pontoon of the 


type, 


structure in 
stead of con 
sisting of a 
complete bast 
of caissons, ex 
tending the 
whole Jength 
of the dock, is 
built up of a 
number of sep- 
arate pon oons, 
attached only 
to the vertical 
wall at one end 
while the op- 
posite ends are 
free, the de. 
tached pon 
toons thus pro 
jecting longi 
tudinally from 
the vertical 
wall, somewhat 
in the 
manner as the 


same 


fingers of the 
hand, wit bh 
equal spaces 
between On 
the foreshore 
is built a solid 
structure 
called a_ grid 
iron, the grids 
of which cor- 
respond in 
length, width, 
and spaces be 
tween, to the 
finzers of the 
dock The re 
sult is that 
when the dock 
is lowered into 
position at the 
gridiron, the 
fingers of the 
dock slide be 
tween and. fil! 
up the spaces 
between the 
grids of the 
gridiron stag- 
ing 

To the side 
of the vertical 
wall of the 
dock, opposite 
to that to which the fingers are attached, is a floating 
This supplies the necessary stability to the 
which. without these outriggers would heel 
being one-sided; and furthermore 


outrigger 
structure 
over, owink to its 
they serve to counterbalance the weight of a ship 
raised on the d 
The gridiron staging is erected along the foreshore. 


ock 
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The grids are strongly constructed of iron, timber, and 
concrete In this particular instance they are built 
on steel screw piles and are placed 7 feet 10 inches 
apart From the description it will be seen that this 
system of drydocking vessels possesses numerous ad- 
vantages over the ordinary graving dock. The fore- 
shore can be covered with the gridiron staging on both 
sides of the harbor, the additions being carried out 
with greater facility, expediency, and lese cost than 
‘would be involved in the construction of a drydock. 

The dock itself measures 366 feet 11 inches fror 
end te end and has a total lifting capacity of 6,000 tons. 
It is constructed in three sections each of about 122 
feet in length, and 2,000 tons lifting capacity. Only 
two ef these sections, however, will be used in general 
practice, one being disconnected for the purpose of 
docking either portion for examination, repair, or 
renovation. As a matter of fact, it is one of the most 
salient characteristics of this type of dock with one 
vertical wall that it can with only the slightest 
preparation dock itself. The connection of two 
sections wiil give the dock a lifting capacity of 4,000 
tdéhs, and it will be capable of accommodating vesseis 
up to 300 feet in length. The third section, ct 2,000 
tons, it is intended to work by itself for dealing with 
amaller craft, such as coasting vessels, though it will 
always be in readiness to supplement the lifting capa- 
city of the other and longer dock whenever required, 
and thus bring the dock up to its maximum lifting 
capacity of 6,000 tons. The dock when the three sec- 
tions are bolted up can take a vessel up to 460 feet in 
lengtL. Hence it is adaptable to a very wide 
range of vessels, while the ingenious idea of detach- 
ing the third section and using it for smaller vessels 
enables the dock to be always employed Sach section 
is in reality a complete dock in itself, being equipped 
with all the necessary pumping and hauling gear. An- 
other very interesting feature of the structure is that 
supposing vessels of greater length and tonnage than 
the dock is at present capable of lifting, even when 
complete, should frequent the port, a further section or 
sections can easily be added with but little expense 

The doc’ is situated in a kind of basin or outer har- 
bor almost square in shape. The depositing grids, each 
656 feet in length, are ranged on either side of the 
basin. One grid is intended for the accommodation of 
veasels of 2,000 tons displacement, and the other up to 
6,000 tons. The dock is moored in the center of the 
basin with the two sections as described placed back 
to back, and with the pontoons facing the grid staging, 
the smaller section opposite the lighter grids, which 
will deal with vessels up to 2,000 tons, and the other 
dock facing the heavier staging. 

The dock is provided with ample machinery for haul- 
ing, and gear for traversing the different sections, 
either together or separately from their moorings to 
all parts of the depositing grids, the engine power be 
ing adequate for the performance of the several opera 
tions of lowering the dock, lifting the vessel, and de- 
positing the latter upon the grids in the short period 
of four hours 

The operation of the dock is simple in the extreme. 
The vessel to be lifted is towed into the basin and 
floated over the dock, which has been previously sub- 
merged to the requisite depth, by letting water into 
the ‘pontoons. When the vessel is in the correct posi- 
tion, the water is pumped out of the pontoons in the 
usual manner, and continued until the vessel is high 
and dry above water. 

The ship's equilibrium is maintained by means 
of the Clark & Standfield’s mechanical side and 
bilge shores, by the use of which the berthing of 
a vessel is accomplished quickly and easily. The 
whole dock is then warped by means of steam cap- 
stans broadside on toward the gridiron, the fingers of 
the dock sliding below the grids. When the fingers 
have been warped right home, the dock is once more 
lewered, leaving the vessel high and dry upon the keel 
blocks on the gridiron. As the dock is submerged, the 
vessel is still further supported by means of bilge 
blocks. The dock is lowered until it has cleared the 
ship, when it is warped out from the gridiron, and 
again raised and towed back to its moorings in the 
center of the basin 

Should exigencies demand the drydocking of another 
yeesel while a ship is already berthed upon the grid- 
fron, the dock is pressed into service for this purpose, 
thus fulfilling the functions of an ordinary floating 
dock. It will be quite obvious that this system affords 
a cheap method of providing drydocking accommoda- 
tions, since the staging may be extended as required 
by the necessities of the harbor, and two or three ves- 
sels may be berthed high and dry upon the gridirons, 
and another ship may be simultaneously docked upon 
the dock itself. The raising and docking of a vessel 
upon the gridiron can be carried out expeditiously, and 
three or four ships can be berthed in a single day. 

The machinery fitted to this dock is sufficient to lift 
& veasel of the maximum displacement. The dock will 
raise 6.000 tons in one and a half hours, and in the 
Officia) trials of the structure the machinery was found 
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te have a considerable margin of power over and above 
that required. 

The illustrations accompanying this article illustrate 
the several opbrations of the dock carried out in the 
official tests by the port authorities of Barcelona. The 
vessel employed for these trials was the “Ciudad Con- 
dal” of the Compafiia Transatlantica fleet, and is 40 
feet longer than the section of the dock by which she 
was raised. This will afford a very comprehensive 
idea of the scope of the work to be achieved by the 
dock. Another illustration shows the self-docking 
capabilities of the structure, as one section is raised 
upon another section of the dock, to enable the under- 
water portions of the lifted section to be examined. 
If properly attended to, and periodically examined, 
this depositing floating dock will last almost if not 
quite as long as a graving dock, while its serviceabil- 
ity is far wider in range. 

aro ->+ee — 
Briquetting Precious Mineral Ores, 
BY WILLIAM G. IRWIN. 

The attempt to reclaim waste materials by the use 
of compressing machinery, was first developed in Eur- 
ope, but of late years it has met with marked success 
in this country. Briquetting, which originally was 
confined to the compression of fine coal and coal dusts, 
was begun in Europe as early as 1842, when the first 
plant was installed at Berard, France, for producing 
fuel briquettes on a commercial basis. Prior to that 
time, the matter of making practical use of the vast 
accumulation of fine coals and coal dust had occasioned 
much study on the part of the learned scientists of 
Europe, and since then fuel briquetting has been car- 
ried on in various countries on the Continent and in 
England. The progress of the industry in those coun- 
tries has resulted in the development of various types 
of briquetting machinery, and to-day the fuel-briquet- 
ting industry abroad is one of considerable value. 

As early as 1870 the attention of the anthracite 
coal producers of Pennsylvania was called to this work, 
and attempts at briquetting anthracite culm soon fol- 
lowed. A plant of the Lousian process was installed 
at Port Richmond, Philadelphia, and considerable 
success was attained; but after several years of opera- 
tion it was abandoned, because the compressing ma- 
chinery was not up to the standard required to make 
the industry a complete success. During the next few 
years similar plants were installed at Rondout, N. Y., 
Mahanoy City, Pa., Gayton, Va., and at several other 
points. in this country. In all these early attempts 
at fuel briquetting, smail briquettes, known as “egg 
ettes,” were manufactured. These early plants have 
all been abandoned 

Since that time American inventive genius has been 
actively at work evolving new briquetting machinery, 
and as a result, something like one hundred patents 
on the subject have been allowed by the United States 
Patent Office during the past twenty years. The manu- 
facture of fuel briquettes is at present of small im- 
portance in this country, only two or three plants 
having been lately established, but the idea of briquet- 
ting other forms of minerals has been receiving con- 
siderable attention at the hands of American manu- 
facturers. While inventors abroad have been devoting 
their whole efforts to progress in the compression of 
mineral fuels, American genius has aimed at reclaim- 
ing the precious mineral ore dusts, and, as a conse- 
quence, this new industry is now being widely exploited 
in this country with great success. Many smelting 
companies have adopted the idea, and are now reap- 
ing a decided profit through the smelting of fine ores 
and flue dusts, which heretofore have not only gone to 
waste, but have been a decided detriment to the suc- 
cessful smelting of the larger ores. 

Some six or eight years ago a smelting company 
purchased an improved brick press, and began experi- 
ments at briquetting fine ores. While this machine 
was perfectly adapted to brick making, it did not prove 
a success when put to this new use. However, the at- 
tempt showed the feasibility of briquetting mineral 
dusts, and early promoters of the briquetting industry 
at once began experiments along this line. After a close 
study of the European fuel briquetting plants it was 
found that the complicated system of grinding pans, mix- 
ers, elevators, spouts, etc., requisite in brick making, 
were unnecessary in the briquetting of ore dust, and 
also that the brick shape was not the best. As a result 
a combined mixing and briquetting machine was in- 
vented, which has given great success in the briquet- 
ting of gold, silver, and copper ores throughout the 
West, during the past five years. This machine was 
invented in 1896, has undergone many improvements, 
culminating in the White briquetting press of 1902. 
It is made in three sizes, the largest of which has 
a capacity of 100 tons every ten hours. While it is 
particularly adapted to the briquetting of precious 
minerals and fuels, it may also, by a’system of inter- 
changeable pockets, be applied to the manufacture of 
fuel briquettes 

The object. sought in the briquetting of precious 
minerals is to treat and compress into the form of 
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small bricks, the fine ores, concentrates, flue dusts and 
all granulated mineral fines which in their ordinary 
form do not admit of smelting. In the handling of 
lump ore a considerable amount of this fine materia! is 
lost, and until briquetting was used to prepare such 
material for smelting, the loss to the smelter owner 
was considerable. Conservative estimates show that 
the waste in a modern smeltery ranges from 10 per 
cent to 20 per cent. The briquetting industry alse 
makes it possible to smelt the slimes from the con- 
centrators, and thereby turn to advantage the valuable 
deposits which have heretofore been flowing down the 
tailings. A number of briquetting plants have already 
been installed for using the tailings which have ac- 
cumulated in the canyons, or in the settling basins. 
Old dumps made up of fine ores, flue dusts, etc., carry- 
ing mineral values of from 3 per cent to 5 per cent 
are now being briquetted with considerable success, 
With the large smelting companies, it is generally 
conceded that the highest economy lies in getting the 
greatest amount of refined minerals from the least 
amount of raw material, and this idea is now being 
carried out through the briquetting industry. 

Aside from the increased production made possible 
by the operation of briquetting plants, much time and 
labor are saved by preventing the freezing up and 
barring down of the smelter; and through the system of 
utilizing the accumulated flue dusts the operation of 
the smelting plant can now be conducted on a much 
more economic basis. 

A briquetting plant is usually equipped with auto- 
matic delivery apparatus for carrying the briquettes 
from the machine to the storage bins, where they are 
dried before going to the smelter. Five men are re 
quired to operate a plant of 100 tons capacity. A 
lime-binding material is generally used, although some 
of the western ores require no binding material, since 
they contain just the proper amount of silicious ma- 
terial necessary to form a perfect briquette. Where 
a binding material is required, a set of two lime 
slakers forms a part of the briquetting plant. These 
communicate with the hollow middle casting through 
large openings at the bottom, a cut-off gate being ar- 
ranged at each of these openings, which is operated 
from the platform above. These slakers are driven 
independently by tight and loose pulleys, belt shifters 
being operated from the lime floor above. Either 
slaker may be started or stopped independently of 
the other. The lime pump is driven by a chain from 
one of the mixer shafts, its stroke being regulated by 
a rod and hand wheel. The minerals to be briquetted 
are fed through an opening in the dust floor, their flow 
being automatically regulated. After being thorough- 
ly mixed with the binding material, the fine minerals 
go to the press where the briquette is formed, and a 
series of belt conveyors carry the compressed bri- 
quettes to the storage bins, All the machinery of the 
plant is controlled by one man. 

One of the early difficulties experienced in the manu- 
facture of mineral briquettes, and fuel briquettes as 
well, was the lack of power exerted by the press. This 
difficulty has been removed through late improvements. 
The earlier methods of putting the briquettes through 
the smelter in their green form, have been abolished, 
and at present they are thoroughly dried before being 
smelted. Briquettes can now be made from fine min- 
eral ores and flue dusts at a cost of less than sixty- 
five cents per ton, and some idea of the value of this 
industry in the smelting of fine mineral ores will be 
realized when one considers the vast wastes which 
bave long accumulated in smelting operations. 

In this important application of briquetting ma- 
chinery is seen another apt illustration of the alacrity 
with which American genius adapts old principles to 
new requirements. While briquetting machinery for 
the compression of mineral fuels has been going on in 
Europe for more than fifty years, it remained for Am- 
ericans to undertake the briquetting of fine ores, and 
to-day American ore briquetting machinery is in opera- 
tion in Australia, South Africa, and other foreign 
countries. At the same time attention is now being 
given to the briquetting of coal dust and several new 
ideas are being worked out by the promoters of briquet- 
ting machinery in this country. 
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The State of Pennsylvania and the United States 
Geological Survey have co-operated in the production 
of some very detailed maps of the western part of the 
State, a section which includes a greater amount of 
industrial activity than is to be found centered any- 
where else in the country. The map will be made to 
a scale of about one mile to 2% inches, and it will 
be possible to show the ground plan of the more im- 
portant buildings in point of size, the location of all 
water and oil tanks and railroad tracks. From this 
map the Chamber of Commerce of Pittsburg will have 
a model of the city made for exhibition at the Louist- 
ana Purchase Exposition. This will be complete in all 
its details, and will accurately show all the industrial 
features of the city. 
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THE AMC@BA—A SLIME MONSTER AND ITS VICTIM. 
BY J. CARTER BEAKD 

The other day, when amusing myself with my micro- 
scope, a catastrophe occurred in the field of vision, 
which is quite equal in its tragic elements to, and 
much more wonderful than, anything I have ever seen 
without the aid of my instrument. 

I had under inspection something that looked like 





AMEBA, SHOWING SIX CHANGES DURING THE PROCESS 
OF FUSION. 


a bit of slime. It had neither head, body, nor limbs, 
nor any division of parts. It had no more apparent 
organization than the drop of slime or jelly it so much 
resembled; yet it without doubt possessed animal life, 
and power of movement. 

It is called the ameeba, and is probably one of the 
strangest objects in existence. As I watched it through 
the glass it began to progress slowly in one direction. 
Instead of crawling like a worm or a snail or creep- 
ing like an insect, it simply flows; being a sort of 
liquid animal. No other word can express its motion. 
First it throws out projections or false limbs or feet, 
as they are called. This it can do in any given number 
and from any part of its substance. Then it ran its 
entire substance into these projections. Having col- 
lected itself, with a more literal reference to the mean- 
ing of the term than that in which it is commonly used, 
the amceba is ready to repeat the process and advance 
another step. Perhaps the nearest and best illustra- 
tion of how this is managed is furnished by a bit of 
water making its way down the inclined lid of a desk; 
the small currents or splashes it sends ahead of the 
main body answer to the pseudopodia or false feet 
of the ameeba, and its alternate filling up of these 
small channels and its bursting forth and sending out 
hew ones almost exactly parallel the progress of the 
animal. There is this difference, however—liquid can 
move only down inclined surfaces, while the amceba is 
enabled by some incomprehensible agency to move 
along level or even ascend inclined planes. 

The creature has no heart, brains, blood, nervous 
System, or muscles, and yet it seeks, pursues, and cap- 
tures and devours its prey, and seems to have a mind 
and will of its own, and to enjoy life fully. 

As I was watching the ever-changing shapes assumed 
by the ameeba in its progress, my attention was called 
to an object close at hand which I had not before 
noticed. This was the most delicate, fairy-like little 
sylph it is possible to imagine—a sort of a living top 
or iridescent crystal, flashing prismatic rays as if it 
inclosed a tiny rainbow, as it stood spinning in the 
water backward and forward on its stem. I knew it 
for a urocentrum, a more highly organized animal, if 
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that the urocentrum was its point of attack. There 
could no longer be any doubt. The pseudopodia at last 
touched the living top; then they’ encircled it. The 
urocentrum seemed to be aware of this, and moved 
restlessly in its prison. After a while, however, as if 
it received some paralyzing shock, the fairy top ceased 
to spin; the ends of the pseudopodia are fused to- 
gether, and the slime monster flowed over and engulfed 
the litle creature, which is its manner of swallowing 
its victim. Thus having pursued its prey without the 
aid of limbs, and devoured it without a mouth, the 
amceba proceeded to digest it, although stomachless. 

If anything related to the animal can be stranger 
than the peculiarities embodied in the foregoing narra- 
tion, it is to be found in the complete breaking up of 
one animal and the production thereby of a number of 
baby amebe, which when united formed the parent. 
When this remarkable change is about to happen, the 
ameeba ceases to move or take food, and forms about 
itself a thick shell or covering. As an egg hatches 
the shell bursts, and the ameba is found to have re- 
solved itself into a number of little balls, each bail a 
perfect amceba, and quite able to set up in business 
for itself. Stranger still, they sometimes conclude to 
unite forces, and by coalescing or flowing together, 
again become an animal. 

+2 + 
Fighting Insect Pests, 
BY CHARLES F. HOLDER. 

The stranger passing through the ranch country of 
Southern California is frequently puzzled by the singu- 
lar “outfits” which are seen. Some resemble old-fash- 
ioned fire engines; others, wagons bearing derricks. 
Trees are seen covered by tents. A ranch hand vigor- 
ously works a hand-pump, while another directs a 
nozzle at a tree, apparently painting it after the modern 
fashion. All these notably dissimilar 
appliances are the attempts of the 
orange, lemon, olive, and other fruit 
growers successfully to fight the scale 
and various pests that make war 
against trees. That a vigorous and 
relenting warfare is necessary, every 
fruitman or orchardist well knows. 

Every plant of value to man ap- 
pears to have its enemy, and not 
merely one but many, and expert 
skill is required not only to combat 
the enemy, but to discover some en- 
emy to aid in the battle. When the 
mission fathers introduced the olive, 
they soon discovered an enemy 
whose very existence they had not 
previously noticed. This was the 
black scale, Lecanium olea, the insect 
which resembles an excrescence on 
the limbs, and which would hardly 
be recognized as an insect, so incon- 
spicuous is it. Dark and rounded on the top, only 
when it is turned over is it noticed that it is a living 
creature. The black scale is so slow of motion that 
apparently it does not move, but it increases with a 
rapidity that is appalling te the orchardist. The com- 
mon name of scale is given to several insects, the 
black, white and red scales being the best known. 
They belong to the family Coccide, and are bugs pro- 
vided with sucking organs with which they draw upon 
the vitality the tree. The long scale, Mytilaspis 
gloveri, was probably brought from China, and ap- 
peared in Florida in 1838, and though persistently 
fought, it is found on lemon and orange trees of Flori- 
da to-day In 1890 
it was discovered in 
California, being 
brought to this re- 
gion with the purple 
scale which is 
found in all orange 
or lemon groves. It 
is a disagreeable 
sealelike creature 
which multiplies 
with great rapidity, 
the young thrusting 
the proboscis into 
the tender branch 
and immediately be- 
ginning to exude a 
waxlike substance, 
which as it accumu- 
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that term is applicable in contrasting it with an ani- 
Mal like the amceba with no organism at all. 

I watched the slime monster with redoubled interest. 
It was certainly gliding along in the direction of the 
fairy top. How it was conscious, without ears to hear, 
eyes to see, or nostrils to smell, of the presence of the 
urocentrum, I must leave to far more learned and cap- 
able Physiologists to make intelligible. I cannot even 
Suggest an explanation. It was sufficiently evident 


the size of the insect. 
The effect of the 
black and purple scales is not to kill the tree, but to 
seemingly paralyze it. Several trees affected in the 
writer’s grounds have not flowered and are at a stand- 
still. . 

The red scale, Aspidiotus, is almost equally dreaded, 
affecting the leaves of plants. The Florida scale, 
Icerya, some years ago almost ruined the orange in- 
dustry of Southern California. @Trees were so covered 
with the scale that they had the appearance of having 
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snow upon them. Then there are the white fly, the 
red spider, and many other insects, suckers and borers, 
which prey upon the trees and make the life of the 
orchardist miserable. To stay the ravages of these 
enemies the genius of the rancher is called into play, 
and as a result we have singular vehicles and curious 
pumps and tents. Everything that the ingenuity ef 
man could suggest was tried upon the cottony scales 
without avail until Mr. Albert Koebele, of the Depart- 
ment of Entomology, discovered the natural enemy of 
this pest in the twice-stabbed ladybird of Australia. This 
little insect was introduced, and in a marvelously short 
time practically exterminated the dreaded white scale, 
and the orange groves of California took on a new 
growth. But the black and other scales stil) flourish, 
and no deadly enemy has been found for them; in- 
stead, the rancher attacks them with various sprays 
and poisons. 

In one method of extermination, the tree is cov- 
ered with a bag or balloon of canvas. The derricks 
for lifting the canvas are placed on a heavy truck or 
dray, and driven to the side of the affected tree; the 
bag is lowered over it and the space filled with a chemi- 
cal produced by the combination of ninety-eight per 
cent of potassium cyanide, sixty-six per cent of com- 
mercial sulphuric avid and water. This work is now 
systematized, and in the hands of companies, and with 
many large tents, some seventy feet in diameter, they 
treat tree after tree in a rapid manner. If this is 
done in summer, it is of little use, as the eggs are not 
destroyed except in rare instances; but in October or 
November, when the young are all out, this method is 
very effective. The engine-like appliances seen in the 
groves are for spraying trees and consist of a pump 
worked by one or two men, and a reservoir large enough 
to contain several gallons of “distillate.” The hose 
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is mounted with a long nozzle, by which the men can 
reach every part of the tree, and is more or !ess effect- 
ive, but will not, as a rule, destroy the eggs. The 
washes are of various kinds. One of the most effect- 
ive is an emulsion of crude kerosene, whale-oil soap, 
and water, costing when made ten or twelve cents 
per gallon. Another effective spray is resin wash, 
made of resin, caustic soda, fish oil, and water. This 
is forced up under the limbs and leaves, and literaliy 
covers the tree and all its parts, killing the various 
insects as it runs down. But so tenacious of life are 
the latter, that often several treatments are necessary. 
How the trees are covered with tents and how they 
are sprayed with pumps is shown in the illustrations 
accompanying the article on “Orange Culture in Call- 
fornia,” published in the Scienrivic Amenican for 
February 21, 1903. 
——— +0 + 
An Early Advertisement of Jenner’s ¥ accine, 
A little more than a hundred years ago Dr. Jenner 
announced his discovery of vaccination as an ailevia- 





tor of smallpox 

The following is a verbatim copy of that call pub- 
lished in the Lendon Times which was signed by 
about one hundred of the medical profession, scien- 
tists, members of Parliament, and the nobility: 

London, January 10, 1803. 

The invaluable Discovery of Dr. Jenner, for the Wx- 
termination of the Sma. Pox, having undergone the 
most rigorous investigation, and received the sanction 
of Parliament, a Meerive will be held at the London 
Tavern, Bishopsgate-street, on Wednesday, the 19th 
inst., at 12 o'clock, to consider of the best means of 
carrying the same into effect; when the company of 
every Gentleman disposed to concur in this laudable 
Undertaking is earnestly requested, The Chair will 
be taken, by the Lorp Mayor, precisely at one o'clock, 

> 1 Oo eae —— - 

One of our correspondents recently passed through 
a peculiar experience. He tasted of a small fraction 
of a grain of radium. It acted as a powerful atimu- 
lant, affecting both the heart and kidneys. It was 
several hours before his pulse became normal, It 
affected the mind also, producing hallucinations. 
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RECENTLY PATENTED INVENTIONS. 








Agricultural Imple ta, 

PLOW rr. HU. Harnis, Fredricksburg, Va 
This ts an implement by which the land 
furrow may be turned in elther direction, by 
which the depth of the furrow may be regu 
lnted as well as the width and in which the 
disk can te lifted for prasing over stones 
and other obstructions and in moving from 
place to *, and in the use of which the 
driver can adjust the plow from the driver's 
seat and begin work as soon as the team is 
in position The axle may be long enough to 
support two or more disks 

HARKOW ATTACHMENT FOR PLOWS 
J. C. Foosns, Ninetysix, 8. ¢ The purpose 
in this invention Is to provide connected spiked 
wheels. a support upon which the wheels are 
mounted to turn, and means for adjustably 
connecting the support to the plow, whereby 
the support may be placed and held at any 
angle to the beam, whereby as the plow ad 
vances the spikes strike the ground obliquely 
to the rows of plants, causing the spiked teéth 
when operating across a row of young plants 
to thin them out, and supplying room for the 
growth of tl remaining plants At the same 
time young weeds are removed, the ground pul 
verized to the roots of the plants, and the 
ground turned up by the plowshare 











CANE-LOADER L. B. Lors, Plaquemine, 
La In loading sugar-cane the cut cane having 
been thrown four rows in one, thus leaving two 
clear rows for the loader to move In, the 
device ia drawn along the row of cane rhe open | 
grat-hook being lowered over the cane and se | 
placed as to grab an armful is operated by | 
means of a holating-rope to raise the cane, when | 
by means of a handle the operator turns the 
bundle held by the hook to a point over a 
wagon, when the hooks are tripped to deliver 
the cane 

BUTTER POR HARVESTERS J. J. Wise 
MAN, Wunghou, Victoria, Australia This ap, 
paratus is constructed In two sectlons—a feed 
section and a butt-alining section Means are 
provided fer adjusting the butter In such man 
ner that the alining-section no matter in what 
position the butter is placed will be parallel 
with the packers and will produce a straight 
butt for the sheaf whether the grain be long 
or short The contrivance materially assists | 
in keeping the binding-table clear, thus pre 
venting the grain choking between the rollers 
and packers of the harvester 

PLANT-SUPPOR' Kk. CC. Suerman, Law 


rence, N. Y The inventor's object is to provide 
a plant-seupport, easily applied, and arranged 
to securely hold the stems or other parts of 
the plant in proper and secure position on 
the stake, wire, or other stmilar fixed support 
without danger of injury to the plant or 
interfering with its natural growth. 

RAKHW ATTACHMENT FOR REAPERS OR 
MOWERS.—-G. Havenstrein, Olds, lowa. As a 
suhatitute for a reel upon a reaper or mower, 
the inventor provides a rake whereby the 
grain will be drawn to the cutter-bar and over 
the platform at the rear thereof no matter 
whether the grain is upright or inclined more 
or less in direction of the ground Tie rake 
ie supported so that it will have a rotary 
reciprocating motion over the grain-receiving 
platform and over and in advance of the cutter 
bar The rake ts so supported and located that 
it may be driven by the same gearing usually 
employed to impart motion to the reel 

DRAFT AND STEERING DEVICE H. J 
Kavien and G. A. NAuMAN, Oxnard, Cal rhe 
design in this case is to provide a draft and| 
steering mechanism so connected to a plow that 
the plow-beam Is relieved of all strain except 
a light lateral strain, thus making It more 
durable, and, further, to so arrange the mechan 
lam that the steering may be accomplished with 
very little manual exertion 


Dental Apparatus, 
PNEUMATIC APPARATUS POR DENTISTS 
OR PHYSICIANS ru J.u 
HuLines, Parsons Va improvement 


inventors 





STRHLEY and 
rhe 


consists 


of 


| 
| 


designed by these in a novel 


construction and arrangement pneumatic 
h 
pipe 


the apparatus 


reservoir for alr in combination wit a recepta- | 
| 
cle for medicaments and various connec: | 


whereby 


the 


tions, tubes and nozzles 


named in sim 
It is 
and 
NTAI 


is made avatlatde for uses a 


ple and convenient way applicable 


embalmers, others 
Dl 
Neb 
resides 


of 


yy chemists, 
ATTACHMEN' 
J. 4 HoLson 


case 


use | 
ENGINES 
the pr 
attachment 


FOR 
Ord 





| 
for | 


sent 


the improvement mn an 


engageable with the barrel an ordinary den 


tal engine and a nozzle connected 


with the 


comprising 


water and certain means for 


relatively 
sub- 


is one or more cylinders moving on 
adapted to be 
to force a cohomn 


and 
al of 
discharge-pipe. 
VALVE.—R. A 
of that class 
internally ; and 
and 


stationary 
in 


pistons 


merged wxly water 


through a 
Pa. This 
be acid 


Quix, Shamokin, 
that 
the 
improved 
in 
permit 


is requires to 


valve 
inventor's object is 
which 
and 
use for 
to insure 


same time 


proof 
to provide a new device 
construction 
its 
waters, 


the 


is and durable 


simple 
acid-proof to 
of 


completely 
acid 
and 


the passage mine or 


long life of valve, at 
leaking 

SYSTEM. 
In this 


system 


prevent 
PUMPING 
Ohlo 


Bluff 


per 


J 
case the 
apparatus for operating 
by fluid-pressure, 
power from a cen 
of situated 
power trans 


G. STEINER, 


ton, improvement 


tains a or 


other machinery 


to 


pumps and 


being transmit 


to 


aim 
station plurality 
different this 
mitted by the fluid-pressure referred to. 
HYDRAULIC RAM i. Aims, Ore. 
The object of the invention is the provision of 
is simple and 


the 
tral 
at 


a pumps 


points, being 
CULPAN 


which 
effective i 
arranged to produce a greater ratio 
the of the 
water 


and improved ram 
in 


a new 
durable construction, very nh oper 


ation, and 


between head power-wate! ind 


head against which is discharged 


and Tools, 
WIRE-FENCE-BUILDING IMPLEMENT 

bb. FF. Haun, Hayes, Texas rhe of the 
inventor is to provide a novél implement adapt 
ed take slack 
draw together ends 
as to permit the 
t off surplus wire, and pull staples from the 








Hardware 
object 


unbroken fence-wire, 
broken 


spliced 


to up in an 


fence-wire, so 


of a 
ends to be together, 
fence-posts, | 
Park, 
- "y 

readily 


and 
un 


DOOR-LOCK ( ASHMUSEN, Kings 
me 2 The door-lock | 


changed from a spring-lock 


this es an be 


dead-lock 
by 


hh 


vice versa, Is not Hable to be opened 


authorized persons or unscrewed to give access 


to the mechanism, and is arranged with the 
lock mechanism contained in the door-knob and 
jadapted to be unlocked either from the outside 
by a ke. in the outer door-knob or from the in 
side by a push-button on the inner door-knob 

SHEEP-SHEARS.—-H Burcox, 136 Oak 
brook road, Sheffield, England This sheep 
shears improvement relates to hand-operated 
shears whereof the blades are connected by 
shanks or handles to a spring-bow ; and the ob 
ject of the invention is to obtain the desired 
advantages of interchangeability of the blades 
and avoid all torsional weakness of the connec 
tions consequent on the detachability of the 
blades 

PICK J. L. Grirrin, Wellsville, Ohio The 
construction of this pick is such that the helve 
may be securely fastened therein without being 
weakened, and it may be readily removed and 
replaced by a new one. This is done by recess 


ing the pick at its middle portion and provid 
ing a clamping-plate adapted to be fastened over 


being of dovetail form, 


the recess, the recess 
so that when the helve of corresponding shape 
is fastened therein the parts cannot become 
separated while the pick Is In use 
BORING-TOOL.—C. K. Sueers and W. L. 
Hint, Montgomery City, Mo The advantage 
of this tool over similar ones is that a bung 
hole may be bored In a barrel without Hability 
of shavings getting therein. The cutting-lip on| 
one blade is a little longer than that on *the | 
other blade When the tool is in use the lip 
on the blade will be the first to cut through the 
barrel, forming a loose plug and arresting fur 
i|ther boring action of the shaving edges An 
outer annular ledge is left on the plug, and 





when the plug Is lifted the advantage mentioned 


above is obtained 


Heating and Lighting Apparatus. 





CARBURETER D. J. Esser, Mauch Chunk, 
a rhe end attained in this invention, is the 
provision of a new carbureter not liable to get 
out of order, perfectiy safe, and arranged to 
effectively purify and enrich the gas to insure 
burning thé@reof with great economy and with 
a bright and clear light 

HEATER ATTACHMENT.—G. Lunp, Victo 
ria, Canada. In this gas-stove the object is to 


provide a new and improved heater attachment 


|for gas heating and cooking stoves arranged to 
earry all obnoxious gases out of a room, and 
jat the same time utilize the heat to the fullest 
advantage for heating water and air in the 
room 

SMELTING-FURNACI BE. CAMPBELI toss 
land, Canada In Mr. Campbell's apparatus 
the improvement relates particularly to the 
water-jJacketing construction of the furnace and 
to the novel construction of the receiver, in 
cluding the tapping-jacket and slag-spout. The 


of the} 
dentist 
by an 
holds 


movement 
the 
will 
which 


manually controlling the 
from 


the 


that 
off 


1nd 


the nozzle, so 


wate! 
water at 


ol 


may turn on of 


easy operation the same h 


the tool. 


Enectivecring Improvements, 

GAS ENGINE REVERSING-GEAR M. Hl 
Nerv, Watertown, N. Y The in this 
reversing gear being ac tuated an eccen 
trk the that its 
position on the shaft is changed, thus changing 
the of action of the as to 
“catch the engine on the turn,” thus re 


igniter 
by 
moved 


on 


oa engine shaft, is 80 


iguiter so 


and 


moment 


Verse lis movement. 
PUM? 
Utah. 


‘ 


A. DELLANNA, Salt 
Dellanna’s invention 


Lake City, 


Mr. relates to a 





the general characteristic of which 


pulp, 


of 
water 


the furnace ¢ 


cast-iron 


t 
replacing 


construct 
all 
flanged 


aims 


inventor 
wrought-iron, 
jackets, 
jackets 
molten comes in 

CUPOLA.—T 
This invention 
nace-cupolas for melting metals, the particular 
object of the inventor being to provide a simple 
for introducing hot-air blasts into the 
to quickly and maintain a uni 
form temperature of very high degree 

WATER-HEATER.—T. EB. Leacu, 


rings, etc., with wrought-iron 


and 
metal 


to avold seams and rivets where 


direct contact therewith 
New York, N. Y 


improvements in fur- 


HOLLAND, 


relates to 


means 
cupola raise 


Brooklyn, 


4 


N. ¥ The purpose of this invention is to pro 
vide a device for heating water in bath-tubs, 
and other receptacles through the medium of 


gas, gasoline, or other vapors and to so con-| 
struct the device that it will be quickly and 


conveniently applied and held in position, and 
adjusted to any depth of receptacle. Another 
purpose to so locate the water-circulating 
tubes that the heat will be circulated around 
and in engagement with them for a mazimum 
period before escaping. 


is 





Mechanical Devices, 

DEVICE FOR GRINDING BROKEN PAPER 

R. Dierrica, Germany 
Suitable for the perfect combination and grind 
ing of “broken” cellulose, 
ground similar for the 
manufacture of paper, this kneading and mixing 
machine is superior to the devices of this kind 
employed, by the of the 
and pulled into the device 
that of 
can | a 
the paper-machine 

E. B. 
contrivance 


Merseburg, Prussia, 


so-called paper, 


wood, and material 


as heretofore chips 


paper being caught 
with 


and 


80 an abundance good 


reliability, 


pulp e obtained in a short 


uniform 
ready to go 

COTTON-CLEANER 
Oklahoma Ter The 
Mr. Ham relates to an improvement 
cleaners and consists of 
combination of of 
is the production of a cheap, 
that may 
unloader 


time on 
Jennings, 
invented by 
cotton 
and 

in 
simple, dur 


HAM, 


in 
construction 
the 


novel 


parts which object 
view 
used 


with 


able and efficient cleaner be 


either in connection with an or 


the gin-house suction 
OVERFLOW-ALARM 
York, N. Y rhe invention 
over-flow alarms, the 
for use in refrigerator-pans to automatically in 
of therein to 
notify housekeeper 


G.u 
in 


ROWLAND, New 


this case refers 


same being adapted 


dicate the accumulation water up 


a certain level and to a 


that the pan requires attention, thus preventing 
of 


be 


damage to 
any kind of 
of liquid to 


overflow water and 
It 
indicate 
mined level 

GLASS-MOLDING 
New York, N. Y A 


chine is the construction 


the 


used in receptacle 


the 


a 
a 


ete may 


to rise predeter 


Ss KRIBS, 


MACHINE 


leading feature of this ma 


which enables a Couble 


formed, that is, an insulator 


formed 


insulator to be 


two wires so that a reéntrant 


carrying 


between the two wires, to prevent 


the 


cavity lies 


short circuiting wires from sleet or rain 


Another 
to 


handling core used 
of 


prevent 


a 
the 
stripping 

the 


feature lies in 
insulator, 
the 


arrange 


mold threads on the interior 


manner to 
Another 


plurality of molds and an equal num 


in such a as 


threads feature lies in 


ment of a 
ber of plungers so that they all work successive 


ly, giving time to cool the parts 
METAL-SHEARS.—T. F. LiprenGcoop, Lib 
ertyville, lowa The object in view in this 


invention is to provide a simple and convenient 


metal-shears adapted to be used either by hand 
or by power and which may be easily changed 
from right to left hand cutting, and which 
by having two cutting edges for the movable 
blade shall be capable of running for a long 
time without regrinding 
GRAIN-ELEVATOR.—C, R. Benepicr, Lid 
gerwood, N. D. The class of grain-elevators 
to which the improvement in chis invention 
has reference is that having an endless chain 


of buckets, the object being to provide a simple 


means for automatically cutting off the supply 


of grain after a certain amount shall have 
passed into the elevator, and thus prevent 
choking of the buckets while running at full 


speed 

COTTON-GIN.—J. Brannon, New York, N 
Y The inventor claims as his object in this 
improvement and perfected cotton-gin 
cotton, the 
pull tension 
throughout 
kinking 
poss bility 


a new 
as 


the 


for readily ginning mechanism 
upon 


or 


their 


suring a uniform 
cotton fibers entire 
entirely 


the 


thus 
injuring 


and 


of 


preventing 
the 


thus 
diminishing 
by 
SAW-SDTTING 
Bluff City, 
provide 
in 
feed a 


staple adhes'on 
BRILEY, 


this 


MACHINE.—B. F 
The intention in 
saw-setting machine, 
and arranged to periodi 
forward the distance 


case 


Kan 


is to a very ef 


fective operation, 
blade 
teeth to bring a tooth in position 
for hammer to strike the tooth and 
accuraely it to any degree, accurding to 
the fineness or coarseness of the saw. 
DREDGER v. 
Oroville, Cal. 
fo mining operations 
particularly in 
mechanism 


cally sa Ww be 


tween three 
a setting 
set 
THUNEN and L, L. CHE 
SHIRE, 
The inventors 
provision of 
the dredger, 
stones and 
the 


useful 
the 
for 
that 
entering 
of the 
upon which 


have view 


cutting or digging 


which shall be so constructed 
the like 
space between 
and the 


diggers are 


from 
body 


prevented 
teeth 


be 
the 

of 

mounted 


will 
digger 
support the 
thus obviating the possi 


or 


side the 


length, | 





carpets, | 


a crank-shaft carrying a pitman which 


from the crank-shaft and ts of rectangular 


hangs 
form, 
the lower portion being in the form of a hori- 
zontal bar which coacts with a toggle, so that 
as the pitman is raised and lowered the toggle 
is actuated to impart the necessary movement 


to the movable jaw. A bearing block for the 
shaft on which the movable jaw is mounted 
enables the shaft to be adjusted toward and 


from the stationary jaw at will, thus to regu- 
late the degree to which stone is to be crushed 


Medical Devices, 
SYRINGE.—-F. M. Baker, Fond du Lac, Wis. 
rhe prime object of this invention is to so con 
the that the 
insured, 


struct syringe 


will 


proper surgical 
avoiding all 
possibility of the presence of poisonous foreign 


cleanliness be thus 


matter. This device will be constructed and as 
sembled in the laboratory and placed in a ster 
package, where i kept until used 
When taken from the package, the needle should 
be inserted under the skin, and the two friable 
portions of the receiver fractured, after which 
upon the bulb the liquid may be 
ejected withoyt being exposed to the air or be- 
ing brought into contact with operating fingers. 


ilized is 


operating 


Musical Instruments, 
STRINGHD MUSICAL INSTRUMENTS. 
Sreenrock, New York, N. Y. Following on 
granted to this inventor relat 


il 
a former patent 
ing to zithers and like instruments, the present 
invention aim the 
instrument arranged 


ts provision 
stringed t 
hammers to strike the strings from underneath 
with any and without danger of 
dislocating the strings and without causing the 
to of tune, 


J 


of a 
allow 


has for 


musical 


desired force 


instrument easily out 


MUSICAL 


get 


INSTRUMENT. CONNERY, 


Corning, N. Y rhe arrangement of this simply 
and durably constructed instrument enables a 
player to sound the strings or other sounding 
devices In a very simple and effective manner 


the 
driver-wheel 


on the performer actuating corresponding 
keys of a keyboard. The if 
desired be driven by mechanical or other means, 


may 


Railway Improvements, 
SAND-GUARD FOR RAILROAD-TRACKS, 


J. P. Newer, Portland, Ore. Stated broad 
ly, this improvement consists in a novel guard 
fence or wall intended to be set at an angle 
with the prevailing winds and between the 


track and the approaching sand drifts, adapted 


to cateh the wind and turn it downward with 
|}added force to divert the moving sand, which, 
| with the diverted wind, will be carried along 
|}in a direction parallel with the guard front 
land deposited where further drifting can do 
'ne harm. The action is the same with drifting 
snow. 
| COMBINED TRACK-SWITCH AND BLOCK 
SIGNAL.—H, Honus, Wilmington, Del. This 
is an invention which pertains to track-switch 
mechanism together with block-signals to be 
used in connection therewith It can be used 
}in a great variety of relations, but is particu 
larly applicable for service in street-car sys 
tems in cities in which a single track is used, 
| when cars passing in opposite directions cause 
| loss of time at points from which the track 





This type of dredger is) 


bility of breaking or damaging the cutting-teeth | 


Means for re 


teeth 


provided 
substituting 


are 


and 


diggers. 
worn-out 


of the 


moving new 
ones 

CASH-REGISTEI JOHANN C. VAHJEN, New 
York, N. ¥ This machine can be quickly op 
erated and check duplicate check 
obtained. The check antomatically 
delivered from the the duplicate 
check will 
examined 


> 
‘ 


and be 
proper 
device while 
locked In the machine 
whenever opened. Amounts indi 
cated can read at the front and at the back 
of the machine; and means are provided to 
detect any omission to ring up a sale and to 
identify the 
display matter 


is 


remain 


be 


also means to produce 
check delivered, which 


salesman ; 
on the 


check is evidence of a sale recorded and as a 
protection against an overcharge 
STONE-BREAKER.—-E. Deane, New York, 
N. Y¥. The improvements in this case reside 
especially in the means for imparting move- 


ment to a movable jaw; and they consist in 


tot 


only a short distance. 
RUCTION.—P 
of this invention, which 
transportation to 
vide a new and improved railway construction 
which and durable and more 
clally for conveniently and quickly 
transporting persons and down streets in 
and other 


is visible for 
RAILWAY 
Rio, N. Y. 


refers to 


CONS’ DUN WALD, 
The aim 


passenger 





is pro 


is simple espe 
designed 
up 
cities places. 
Vehicles and Their Accessories, 

DUMPING-WAGON Vv. Browyn, Watrous, 
New Mex. Mr. Brown is the inventor of. an im- 
proved dumping wagon the body of which is 
adapted to be tilted to one side when dumping. 
When the tilted a simple means 
is automatically actuated to lift up the lower 
the body, permitting the contents 


body is thus 
side-board of 
to fall 
SHIFTING-RAIL 
HICLE-TOPS.—F. 
Provision made 
quick reliable 
of a vehicle-top with 
that 
of 
nient 


out. 
FASTENER FOR VE 
De_ker, Henderson, Ky. 
this invention for the 
of the shifting rail 
seat-irons or braces 
and backboards 
likewise the conve- 
of the vehicle-top 
may require. 
Brooklyn, 
is to 
wheel which wil) not 
the friction attending the move- 
ment of the parts, but will provide a 
device which may kept clean and wich 
will avoid the unsightly appearance commor to 
fifth-wheels of the construction, 
AXLE.—F. A. a? 4 
vention relates to axles 
and lumber wagons; and 
provide a new and improved 
simple and durable in construction, exceedingly 
to the tendency 


H 
is by 
connection 
the 
the 
and 
removal 


are fixtures on side 
the 
and 


the 


vehicle-seat, 
speedy 
occasion 
J 

this 
improved fifth 


from seat, 
FIFTH-WHBEL 
The 
and 


as 
N. 
H 


BURNS, 


Y design in case construct ¢ 
new 
only reduce 
also 


be 


usua! 
in- 
on 

to 


is 


The 


used 


Jupp, Olean, 
thimble-skein 
farm the object is 


axle which 
resist 


load 


and arranged 
to spring under heavy 

Another invention relating thimble-skein 
axles such as described above has just been pat- 


strong, 
a 
to 


ented by Mr. Judd, and its purpose is to pro 
vide a new and improved axle which is cheap to 
manufacture, and arranged to obviate the use 


of special fastening devices for securing the 
reinforce bar in position in the axle-tree and 


thimble. 
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| 
AXLE-PRO- 


WHEEL-FASTENER AND 





TECTOR.—G. Woon, Ballard, Wash. The pur- 
pose of this contrivance is to provide a con- 
struction whereby to quickly place and hold 
a wheel-hub upon an axle spindle without the 
use a nut, the wheel being fastened from 
the rear instead of from the front, and to 
provide perfect protection for the end of the 
axle against sand, dust, et« Means are sup 
plied for bringing the front projection of the 
hub practically within the plane of the dish 
of a wheel 


Miscelianeous, 


OVEN G H 
this 


MCCAUSLAND, 
the 
means by 


BAKER'S 
Philadelphia, Pa. In 
the 

may be 


case object in 
the 
introduce 


the 


view is provision of which 
quickly 


the 


oven-door opened to 


or remove loaves or like into or from 


oven-chamber, the door being closed in a similar 


manner in order to confine the heat in the 
chamber, the whoie operation being done with 
less time, labor, and loss of heat than by the 
common method, which requires the door to be 


operated by hand 


BARREL-HEAD FASTENER H. H. Krom 


perc, New York, N. Y The purpose of this in 
vention is to provide a device adapted to receive 
the chime or end sections of staves and in 
which the customary head may be readily laid 
and fastened, and, further, to so construct the 
device that any person of ordinary intelligence 
may place a head in position and remove it 
without injury to the contents of the barrel no 
matter how fragile The device permits the 
heads to sustain great weight without sagging 
and adds materially to the barrel’s strength 


BREWING li. A. Hopson, 54 Church road, 
Acton, England. Mr 


invented a method of brewing in which a hopped 


London, Hobson previously 


making an infusion 


fixing the 


wort was produced by first 


of hops, then running it off, and after 


tannic acid extracted from the hops mashing 


malt in the hop decoction as the mashing liquor 


In the present invention the especial object is 


to effect an economy in working such process by 


extracting to the utmost extent the useful prop 
erties retained by the materials treated and 
maxing them available in the production of the 
wort 

MILK HBATER OR COOLER.—A,. Jensen, 
Topeka, Kan This device provides means for 
heating, cooling, deodorizing, and aerating milk 
and other liquids When milk is to be heated 


introduced which sets up circulating 


heats the liquid flowing 


steam 18 
gradually 
the 


currents and 
coni 
cold 


the 


in a thin film over outer surface of a 


cal wall If to be cooled, a stream of 


water is introduced from the bottom of 


conical pan and absorbs the heat of the milk 


CHECK-HOOK J. H. ALLISON, New Vienna, 


Ohio This check-hook is so constructed that 
when a rein is held in by the hook it cannot be 
displaced, but the rein may be readily 


dropped forward after being separated from the 


hook a sufficient distance to allow the animal 
freedom to drink and move his head to and 
from his sides, and then by one move 
ment of the hand the check-rein may be again 


carried to checking position on the hook 
COOLER.—C, F. Conover, New York, N. Y. 

This for cooling distilled 

aerated mineral waters and liquids usually con 


designed 


cooler is 











tained in a large receptacle adapted to be sup 
ported on the cooler and tilted to allow empty 
ing of all its contents and to permit quick con 
nection between the receptacle and the cooler 
proper to insure a flow from the receptacle 
threugh the cooler whenever a discharge-faucet 
is opened 

SKIRT-HOLDER.—S. D. ENGLE, Hazleton, 
Pa Mr. Engle has in view the provision of a 
simple article for holding women’s skirts from 
dragging, thus relieving the user of the labor 
of holding up the skirt by hand It may be 
used with any kind of a skirt made of thick 
or thin fabrics and it is operated by frictional 
engagement of its parts with the dress fabrics, 
80 as to overcome any liability of injury thereto 

HYGROMETER.—J H Gerrer, Elreno, 
Oklahoma Ter. This device is of that character 
which employs signal-flags and a dial and indi 
cator-hand in connection with a twisted strip 
or string having one end free nd the other 
fixed against movement rhe strip or string 
must be formed of material that will expand or 
contract to atmosphe ditions, thereby 
twisting or untwisting s e end, to which 
end the flag-support and the indicator-hand is 
secured 

AWNING H. C. Marcus, Bohemia, Ore 


Comprised in this awning for tunnels is a col 


lapsible frame formed of spring material, so 
that it may be arched upward and one side 
edge engaged with the side of a tunnel and the 


other side engaged either with the opposite side 


of the tunnel or with an extensible supporting 


bar, the awrfmg forming an effective covering 
for workmen and shedding water to the very 
sides of the tunnel 

MEANS FOR FIXING BOLTS, SCRPWS, 
OR SIMILAR ARTICLES IN SOFT SUB 


STANCES, SUCH AS WOOD.—J. V. E. Ture 
LIER, 58 Rue de Lourmel, Paris. France The 
System invented by Mr. Thiollier consists in 


hole 
mM a piece of wood with which the bolt is to be 
engaged a metal protection consisting of a band 


Placing between bolts and the sides of a 


or rod of metal wound into a coil The chair 
holt or screw is thus enveloped throughout its 
length, or slmost so, by tbe coil Under these 
Conditions it is no longer the bolt or screw 


Which is in contact with the wood, but the coil! 


of metal, whose hold on the wood is deter- 
mined by the impulse to expand, which It re- 
ceives from the inserted screw or bolt. 
SHADE-HANGER.—W. Disney, Cincinnati, 
Ohio. The improvement in this patent relates 
to shade-hangers for windows, the inventor's 
object being more particularly to produce an 
adjustable hanger and to prevent the free 
ends thereof from wearing upon the woodwork 


of the window. In this shade the usual sup- 
port is not needed, the pressure of a cord be 
ing all the support required. 

BUCKSAW.—C. T. Reprigip, Glenhaven, N. 
Y. Mr. Redfield in this device has made an 
improvement in buck-saws; and it consists in 
a novel construction and combination of parts 


whereby the saw-frame can be strongly braced 


so that it cannot rack on the joints, will al 
ways remain in perfect alinement, and will be 
rigid in use without any danger of breaking. 

PHOTOGRAPHIC MOUNTING - ROLLER. 
J. H. Hamprp, New York, N. Y One . object 
in this case is the provision of means for im 
parting a traveling motion to a pressure-roller, 


so as to make it traverse the work on a bed 
of the apparatus, the mechanism being auto 
reversible and arranged to clear the driving 
and idler pinions of the sprocket-gear-driving 
mechanism. Another is to- provide means for 
raising the roller with relation to the bed | 
in order that the work may be placed in posi 
tion beneath the roller, certain of the roller 


operating devices being arranged to permit of 
its adjustment by the lifting devices. 
UNIVERSAL FRACTION RULE OR SCALE 
W. F. Leavexu., Castlerock, Wash This in 
vention for the provision of a 
means of all the 


its object 


which 


has 


device by fractions 





of an inch not usually found on an ordinary 
rule may be readily obtained, while at the 
same time the ordinary linear scale-measure 
may be used on the same instrument 
DRAWING-FRAME.—L. J. Wriciey, Law 

rence, Mass. The present improvement has 
reference to drawing-frames for drawing fiber 
in the several processes in textile-mills, the 
object being to provide means in lieu of the 
usual weights, springs, or levers for holding! 
down rolls and aiso to furnish means for auto 
matically releasing pressure should the sliver | 
lap around the drawing-rolls or other ob- | 


struction occur in the fiber 

NUT-LOCK H. A. House, Aspen, Col. The 
improvement made by this inventor consists 
of certain novel features of construction which 


ticles. 


connection with a single staff. The article 
is equipped with means for the attachment of 


an umbrella. 
TOY BOAT.—A. M. Royse, Winchendon, 
Mass. In this toy the purpose is to so con- 


struct the meta! Lull of a keel boat that when 
the boat is not in water or when it is packed, 
the keel can be folded, thus facilitating pack 
ing and carriage, and to reach such a result 
in a simple, practical manner, and so that 
when the keel parts are in position for use, 
the keel will be as rigid as if made of one 
piece. 

REVERSIBLE SMOKE-STACK.—S. T. Wau 
TON, New York, N. YY. The smoke-stack is so 
constructed, that it may be turned end for 
end, whereby to readily clean the stack, the 
stack remaining upon its pivots, and to pro- 
vide means for securing the stack to its base, 
whichever end is uppermost, by means of a 
slip collar and guys. It is made to be readily 
reversible and conveniently secured in proper 
position. 

MEANS FOR RBSPAIRING BOOTS AND 
SHOE G. W. Case and D. L. Swinton, Jr., 
Port Jervis, N. Y. The intention of the in- 
ventors is to provide an apparatus by which 
a new may be expeditiously ap- 
plied to the upper of a boot or rub- 
may be vulcanized on a worn boot | 
the heel or thereof, the new | 
sole applied by their apparatus having a sur 
face, whereby repairs may be effected and the 
saved the buying new ar 
The inventors also provide a mold hav 
pattern-surface to give the corrugated 
face to the the new rubber 

BUILDING BLOCKS.—W. D. KiLsourn, 
Pueblo, Col. The object of this invention 
is to provide a blecks of various 
shapes by variety of 
structural bultt 





rubber sole 
shoe or a 
ber patch 


or shoe at sole 


owner expense of 
ing a 


bottom of sole, 


series of 
which a 
miniature 


great 
may be 


means of 
devices in 








up, thus not merely providing amusement as 
a toy, but serving to develop the mechanical 
ideas of a child or person. 

CLUTCH M. McHa.e, Phenix, and J. 
TRAINNER, Eholt, Canada The invention in 
the present case has reference to new im 
provements in cliniches, the object in view | 
ef the inventors being to provide a clutch of | 
simple construction and adapted for use for | 
various purposes—-such, for instance, as a/| 





drill-chuck or for locking together two mem 
bers of a tripod-leg 
GLOVE A. G. Howcren, Chicago, Ill. This 


glove invention has for an object, among others, 
to provide an improvement in the cut of the 
inside pertion of the palm and fingers of the 
considerable width, 


whareby to secure a 


glove 


|} in the inner sections of the finger pieces of the} 


| glove 


provide a simple, cheap, and efficient locking 
device for nuts, which will effectually prevent 
retrograde movement thereof and which will 
permit the nut to be readily applied or re 
moved 

APPARATUS FOR HEATING FLUIDS OR 
FLUID MIXTURES F. 8S. CHAPMAN, Ken 
ton, Ohio This apparatus comprehends a | 
pair of electrodes incased in a _ non-electric 
conducting-body, with their opposing faces sep 
arated to form a passage-way for the fluid, 
and a metallic casing which serves as a solid 
exterior for holding the electrodes and their 
surrounding non-electric body intact during the 
handling of the complete device, and which 


serves as a convenient 


the 


also 
with faucet of ordinary house-service pipes 
TABLE KNIVBS, 

ARTICLES.—H 
intention in 
its 
the 


as to 


MANUFACTURE OF 
FORKS, OR SIMILAR 
JoesT, Hanover, Germany 
this 
length, or 


The 
tang throughout 
handle and at 


connect a 
with a 
time anchor it in 
both tang 
liquid and 


case Is to 


nearly 80, 


same the handle, s« 


against the en 


immune to 


protect and handle 


trance of render them 


the effects of acid liquids or vapors. This Is 
attained by casting around the tang of a knife 
or fork in a mold an alloy of aluminium and 
magnesium This adheres closely to iron or 
steel, behaving toward the latter like a solder, 
so that the tang becomes a part of the handle 

INK-REDUCER AND PROCESS OF MAK 
ING SAME F. Fisuer, Brooklyn, N. Y By 
means of this reducer printers’ ink is softened 
and caused to properly adhere to paper, thus 
preventing the liquid from peeling off. The re 
ducer also prevents the ink from being off 
set from the paper, that is, it prevents the 
application of excessive quantities Owing 
to this, and to the ink treated with the re 
ducer, drying very rapidly, fresh-printed sheets 
placed one upon the other will not adhere nor 


will a lower sheet transmit its 
the back of an 

TOY.—O. F. HAs, 
in this 


sustaining a 


impression to 
upper sheet 

The 
man 


Pocahontas, lowa 


resides in a novel 
ner of upright 
tion, and in the peculiar arrangement of 
parts in with a spring-board on 
which the stands and which 
to produce the desired movements of the clown 


invention case 


clown in an posi 
those 
connection 
clown is vibrated 


other performer 


HOSE-COU PLING LD J Pace, Salem, 
Ohio. The object of this imvention is to 
provide a coupling for water, steam, or air 


conducting hose which has novel duplicate con 


means for joining | 


| fractional 


} Same 


J. H.R. Have and J. L.| 
WarpDEN, Pleasanthill, Mo In this case the) 
invention relates to harness-loops formed of | 
metal; and it consists of a peculiar loop of | 
that oeharacter ' involving and improved | 
securing means. The adapted to be | 
applied to any strap or harness | 
with less liability of severing the stitches than | 


HARNESS-LOOP 


novel 
loop is 


portion of 


with any similar loop known to the inven- 
tors 
APPARATUS FOR CONTINUOUS FRAC 


TIONAL DISTILLATION OF PETROLEUM 

W. D. Perkins, Oil City, Pa Mr. Perkins, in 
this case, provides an apparatus by which 
distillation of petroleum or 
liquids is effeq@ed continuously and rapidly, so 
that several dB&tinct products are obtained, the | 
differing in specific gravity and 


the 
similar 


| 
| 
| 
| 
| 


other 





| ing connections, 


qualities The whole operation is practically | 
effected automatically, it being only necessary 
to supply gas, water, and steam in a certain | 
manner 

SUSPENDER-BELT.—L. Rerrer, New York, 
me This contrivance is an improvement in 
those devices which serve as combined sus-/ 
penders and belts, the devices being readily | 
convertible from one of the articles to the 
other The construction provides for neatness 
j}and effectiveness this is particularly so in 


belt 


necting sections, is very simple, easy to con 
nect and detach, is reliable in service, and Is 
light, durable, and of shapely design, and has 
no projections from its general surface 
COMBINED CANB AND CHAIR.-—-R. C 

Duin, McKeesport, Pa This combined cane 
and chair consists of a simple, strong, and 
cheap article In which the parts fold com 
pactly in order to facilitate transportation or | 
handling, the seat being easily unfoldable for | 
use to afford suppert for the person The | 


construction admits of the yse of two seats in 


belt, since when adjusted as a} 


does not 


the 
article 


the case of 


the appear to be anything 


more than such | 


HAIR-CRIMPER 
New York, N. Y 
to provide a 
of soft for example, in spiral 
and an elastic retaining device In the 
a tie or an equivalent device capable of extend 


Manorvenire I, Connew 
The 


having a pliable body 


purpose in this case is 


curler made 
rubber form 


from one end of the body to the} 
the retaining the hair in 
position upon the body of the curler, the 
being wound on the body to impart a wave to| 
the hair when the removed This 
device for curling or the hair is used | 
without heating and will not. cause discomfort | 


ing practically 


other for purpose of 


hair 


device is 
waving 


during repose 

FEEDER FOR FOUNTAIN PENS.—J 
Weeks, Brooklyn, N. Y Provided in this in 
vention is a reliable feeder for pens adapted to 
any barrel and so that it may be} 
used in connection with any style of pen, the | 


constructed 


pen constituting a valve for the outlet of the| 
feeder, normally concealing the outlet, but 
automatically opening it to supply ink the} 


moment the brought into action anc 


pen is 1 
enabling the pen to be carried point down with | 


out danger of leakage, and kept constantly 


moist with ink, in condition for Instant use 


THIMBLE PUZZLE HU. ScurernorstT, New 
York, N. Y In the operation of this puzzle 
a person removes a cover and holding the de 
vice by means of the base tilts the box from 


side to side, so as to roll the thimbles around 


ented. 


1 
( pearl buttons. 


| rounds, shooting galleries and hand organs. 
| and terms write to C. W. Parker, Abilene, Kan. 


| eight wheel or ten wheel, or Mogal locomotives, 





in any manner. The purpose is to lodge the 
thimbles upon bosses; but the operator may 
vary the game by trying to lodge one of the 
thimbles upon a particular boss, or to lodge 
both upon the bosses, 

FOLDABLB PAPER BOX.—H. Lowy, New 
York, N. Y. The inventer’s object in view in 
this improvement is to rapidly and economically 
produce a box-blank which is of such form that 
it can be bent or folded easily to complete the 
box and have its parts so arranged and inter- 
locked that the use of paste or other mucilagin- 
ous material is obviated. The bex-blank can be 
stamped or cut without waste of the paper- 
stock, and the box resulting from the bending 
of the blank is held together by the engagement 
and interlocking of its parts. 


Nors.—-Copies of any of these patents will be 
furnished by Munn & Oo. for ten centa each. 
Please state the name of the pateutee, title of 
the invention, and date of this paper, 


READ THIS COLUMN CAREFULLY,.—You 
wili tind inquiries for certain classes of articles 
numbered m consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the:information. In every case it is necens- 
sary to give the number of the inquiry, 


MUNN & ©O, 





iness and Personal Wants. 











Marine Lron Works. Chicago. Catalogue free, 
Inquiry Ne. 4353.—For parties to do lithograph- 


ing on olled allk. 
AvTos.—Duryea Power Co., Reading, Pa. 


Inquiry No, 4354.-For manufacturers of meta! 
diaphragms. 
Morgan Emery Wheels. Box 517, Stroudsburg, P-, 


luquiry No, 4355.—For makers of coil spriugs of 
44 to one inch in size. 


“U. 8." Metal Polish, Samples free. 


Inquiry No. 4356.—For manufacturers of hollow 
lamp wicking, or for a knitting factory. 


Indianapolis. 


For bridge erecting engines. J. 8. Mundy, Newark, N. J. 
Inquiry No. 4357.—For a machine for cutting 
tobacco into proper shapes for making cigarettes. 


lowers and exhausters. Exeter Machine Works, 


Exeter, N. H. 

Inquiry No. 4358.—For parties to manufacture a 
filing case, also a pneumatic bandie bar grip; botu 
patented inventions. 

For sale, lease, or on royalty. Puzzle (or game) pat- 
Address BK. M., Box 774, New York. 

Inquiry No. 4359. —Vor a wachine to make starch 
from sweet potatoes, 

Meehanics’ Tools and materials. Net price catalogue, 
Geo. 8. @omstock, Mechanicsburg, Pa, 

nquiry Neo. 4360,.—Por machinery for making 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Mantpelier, Vt. 

Inquiry No. 4361.—For 


burners for boulers. 


manufacturers of straw 


Let me sel) your patent. I have buyers waiting. 
Charles A, Scott, Granite Building, Rochester, N. ¥. 
Inquiry No, 4362,.—For makers of machines for 
gumming labels. 

Automobiles built to drawings and special work done 
promptly. The Garvin Maehine Co., M9 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 4363.—For a table with top laid off 
in squares both ways on which to cut glass square and 
in dimensions. 

Crude oll burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C, F. Jenkins 
Co., 1108 Harvard Street, Washington, D. C. 

Inquiry No. 4364. 


carriages. 


For manufacturers of goat 
The largest manufacturer in the world of merry-go 
For prices 


Inquiry No, 4365. 
por lamps. 

The celebrated “ Hornaby-Akroyd” Patent Safety Ol) 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 128th Street, New York. 


Inquiry Ne. 4366,—for manufacturers of or 
rs in tanuers’ of curriers’ toula, 


For makers of petroleum va- 





Contract manufacturers of hardware speciaities, ma- 
chinery, stampings, dies, tools, ete. Excellent market- 
Kdmonds-Metzel Mfg. Co., Chicago, 

Inquiry No. 4467.—¥or machinery for printing 
advertising on lead pencils. 

The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins, 
By mail, #5. Muon & Co., publishers. #1] Broadway, N.Y. 

inquiry No. 436S8,.—For manufacturers of motor 
cycles or gasvline engines tor bicycles, 

WANTED 
inch engine lathe 
date ideas on such a machine. 
New York 


Plans and specifications for building a 21- 
Liberal pay for modern and up-to- 
Address A. L., Box 775, 


Inquiry No. 4369%.— For makers of telegraph and 
telephone instruments and supplies. 

Manufacturers of patent articles, dies, metal stamp. 
ing, screw machine work, hardware speciaities, machin- 
ery and Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 


Inquiry No, 4370. 


generators 


tools, 


For makers of soda water 
#0 to ® ton six wheel, or 
Send 
general dimensions and report on conditions with pro- 
Georgia Lron and Coal Company, 
Chattanooga, Tenn. 


WANTED.—To lease two 


position 


Inquiry No, 4371,—For manufacturers of flexibie 
shaft 


¢® Send for new and complete catalogue of Scientific 
and other Books for sale by Mann & Co., #1 Broadway, 
New York. Free on application. 


Inquiry No. 4372. 
for inlaying purposes 


Inquiry Ne. 4373. 


making machines, 


For makers of fancy woods 
For manufacturers of paper- 
Inquiry No, 4374,—For a complete outfit for an 


. 43 
electric light plant, also one for soda water works. 


Inquiry No. 43975.—For 


houses 


inquiry Ne. 4376.-—For makers of caroous for are 
lamps, dynamo Ra +g ete. 


makers of portable 





er ens 
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luquiry No. 4377.—For makers of die stock cut- 
tora. 


teauiry No. 437%.-—For manofactorers of nut, 
sbort threaded bolts, etc., in large quantities. 


PL ny By id ep ped tpalpable peels 
Simplicity and efficiency are the essential 
requisites of a mechanism intended for gen- 
eral use. This is especially true of type- 
writers which, up to the t time, have 
been extremely complicated and expensive. 
The well known American Typewriter 
eye me of 267 Broadway, have perfected 
the simplest possible form of a type bar. 
The key is on one end and type on other 
end of one steel 
which takes the,’ 
place of twenty — 


pieces ordinaril 
used and saves ful- 


ly 1,200 This 
tl Sevtiinds the enitehe, cast ent te 


Bitity get out of order. 

Type-bars have a ball and socket’ joint, 
and re touch at the key end gives 
a _—— biow at the type end. 

other respects the American is exactly 
like the $100 machines having ball-bearing 
carriage, wheel escapement, universal key- 
board, highest speed and manifolding 
power. 

Several thousand of these machines have 
been sold in the past three zeae and the 


Company has exceptional f ties for man- 
uineleuing on a large scale, 

































HINTS TO CORRESPONDENTS. 


Names and must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication, 

ferences to former articles or answers should give 
date of paper and page or number of question. 

Inquizies not anewered in reasonable time should be 
repeated; correspondents will bear in mind that 
seme answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or ip this department, each must take 
his turn 

Bayors wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Written Information op matters of personal 
rather then general interest cannot be expected 
without remuneration. 

Boientific American Supplements referred to may be 
had at the office. rice 10 cents eac 

Books referred to promptly supplied on receipt of 
price. 
erals sent for examination should be distinctly 
marked or labeled. 


(9067) C. N. writes: It has been as- 
serted recently in a photo-magazine that the 
beam of light entering the lens of a camera 
during the exposure of a plate for 1-1000 of 
a second is 185 miles long. (1-1000 part of 
the velocity of light taken at 185,000 miles 
per second.) It is stated in support of the 
allegation that the light entering the lens dur- 
ing an exposure has “its origin in the sun, 
and the beam, or rather the multiplicity of 
rays, hit the object, are reflected therefrom, 
and ultimately reach the plate. Without con- 
testing the explanation of the action of light, 
is the explanation a sound argument that the 
length of the beam is 185 miles? If not, is 
the length merely the distance of the object— 
say 50 feet from the camera’? A. The state- 
ment as quoted from the journal is quite cor- 
rect. As much light strikes the plates as light 
travels in the time of exposure. A second ex- 
posure, and 185,000 miles of light waves strike 
the plate. The light does not stand still be- 
tween a plate and an object 50 feet away. It 
comes fr the object all the thae. It moves 
as fast from the object to the camera aa it 
does anywhere in the alr. And the action of 
the light is cumulative upon the plate; 185 
miles of waves beat against the plate and af- 
fect it 1-1000 as much as 185,006 miles of 





waves would do 

(9068) H. L. F. says: Can a loco 
motive make better time on a high mountain 
then on the sea level, provided that the grade 
is the same in each case’? It appears as 
though if alr i« rarer there would be less back 
pressure, and for that reason the steam would 
act more powerfully on the piston rod. A. 
Whatever advantage in steam pressure a loco- 
motive would derive at a high altitude from 
the reduced pressure of the alr would be met 
by the reduction of the quantity of oxygen 
in the alr. if back pressure is reduced by the 
former cause, the amount of alr needed to con- 
sume a certain weight of coal would be in- 
creased by the latter. We also think that the 
steaming qualities would be impaired on the 
mountain. We have not data of actual runs 
at band, but should not expect any great dif- 
ference between sea level and the altitudes at- 
tained by ordinary roads. 

(9069) J. D. asks: 1. Can a small 
glass coherer for wireless telegraphy be made 
to work without the alr being exhausted’ What 
is the cost of making one’ A. A coherer will 
work without exhausting the air, but will not 
be durable owing to the oxidising of the grains 
of the metal In the air. The cost of the co- 
herer unexhausted (ts not large; we cannot say 
just what it may be. 2. Can 1 use a small 
hand dynamo instead of an induction coll to 
get «a epark in front af the coherer? A. A 
hand dynamo wilt not give a spark of the 
sort which an induction Coll will give. To send 





Scientific 


even for a short distance, under a miie, will 
be best done with a coil giving at least an 
inch spark. 3. | passed a current from ten 
O. K. dry cells over the coherer tube, but 
could not get the bell to ring (a small door 
bell) exeept I brought both wires together. 
The tube was a small glass tube 1% inches 
long, two copper wires and some nickel and 
sliver filings. A. Ten or a hundred dry cells 
will not give any current across a piece of 
glass. 4. What size spark and what would be 
the cost of a coil which would enable me to 
send a message a mile? Please give the 
amount of wire to make an induction coil 
which would give a 2-inch spark, and any 
other useful hints regarding its construction 
will be anxiously looked for, A. For a 2-ineh 
spark the dimensions should be as follows: 
Core, 9 inches long and 1 inch in diameter, 
No. 22 soft iron wire; primary coil, No. 14 
magnet wire, two layers on the core; second- 
ary, No. 36 silk-covered magnet wire, 2% 
pounds ; condenser, 60 sheets of tinfoil, 6 x 6 
inches. The paper sheet, 7 x 8% inches. For 
the construction of such a coll a book like 
Norrie’s “Induction Coils” is almost indispens- 
able. 

(9070) A. N.asks: 1. How can I make 
a wireless telegraph? A. The set of wireless 
telegraph apparatus which is best adapted to 
be made by an amateur is described in the 
ScrentTiric AMERICAN, September 14, 1901. 2. 
I have 2% pounds of No. 31 B. W. G. double- 
cotton-covered copper wire. Now I want to 
know how to use this wire to the best advan- 
tage in making an induction coll, not making 
it (the coll) any longer than possible. How 
much wire must I use in the primary coll, and 
size? Is paraffine wax as good to insulate the 
layers as shellac? Can oiled paper be used on 
a smal! coll of about 4 inch? In making a/ 
coll, is it best to have the coil long and thin | 
or short and thick? A. A wire as large as 
No, 31 is not to be advised for making an in- 
duction coll. It will, however, give some 
spark, but not as long as No. 36 wire would | 
give. The data for a coil are fully given with | 
mode of construction and figures and dimen- 
sions of all parts in Norrie’s “Induction Colls,” 
which we can send for $1 by mall. If you} 
buy the book, you will find all the questions 
you have asked explained, and more which you 
will soon be desirous of asking as you go on 
with the work. 3. Is there any easy way 
by which B. W. G. may be changed to B. & 8. 
wire gage, or B. & 8. to B. W. G.? A. There 
is no relation between the B. W. G. and the | 
B. & 8. sizes of wire. The way to compare | 
sizes is to have a copy of both tables and see 
the diameters of the sizes in each. 
(9071) D. A. A. asks: What horse 
power could be developed with latest Improved | 
turbine, with stream of water filling 12-inch | 
pipe with fall of 10 feet? A. A stream fill-| 
ing a 12-inch pipe does not signify the quantity | 
of water flowing in any given time, which is 
essential in estimating horse power. You will 
find in Screntivic AMERICAN SUPPLEMENT, 
Nos. 788, 789, 791, 805, 1049, a very com- 
plete series of articles on the measurement of 
water power and its development by water 
wheels and motors; 10 cents each mailed. 
(9072) J.C. MeC. asks: 1. Would like 
to know how I can estimate the lifting power 
of an electromagnet. A. The usual formula 
for magnetic traction as given in Thompson's 
“Blectromagnet” is that a magnet will lift 147 
pounds per square inch of polar surface when 
there are 100,000 lines of magnetic flux per 
square inch of cross section of core of magnet. 
It will be easier for you to put the current up- 
on the magnet and find how much it will lift. 
Or if you wish to work the matter out by 
theory, get Thompson's “Electromagnet,” price 
$6, or Fleming's “Magnets and Electric Cur- 
rents,” price $3.50, and study it up. 2. Can 
the porous cups and carbons of Leclanche bat- 
terles be renewed? If so, how? A. The car- 
bons of a battery never are exhausted. As 
long as they last, they are as good as ever. 
The material in the porous eup, the dioxide of 
manganese, becomes exhausted of oxygen, and 
is thus worn out. The porous cup is often 
filled with tron rust In its pores, and is usually 
thrown away when exhausted. 
(9073) M. F. S. says: Will you please 
give, in an early number of the Screntiric 
AMBPRICAN, a receipt for polishing horns for 
hat racks, etc.’ A. First serape with glass to 
take off any roughness, then grind some pumice 
stone to powder, and with a plece of cloth wet- 
ted and dipped in the powder, rub them until 
a smooth face is obtained. Next polish with 
rottenstone and linseed ofl, and finish with dry 
flour and a piece of clean linen rag. The more 
rubbing with the stome and oll, the better the 
polish. Trent sand is used in the Sheffield fac- 
torfes. It is a very fine and sharp sand, and is 
prepared for use by calcining and sifting. 


(9074) J. F. R. says: Have you any 
articles in ScrenTirvic AMERICAN SUPPLEMENT 
showing the construction of a spark coil giving 
a spark of 2 inches or upward’? Also an article 
showing an adjustable vibrator for same? A. 
Our Surrptement No, 160, price 10 cents, gives 
full plans for a coll giving with ease a spark 
1% inches long. By winding a half pound 
more of wire on the secondary you should 
obtain a spark 2 Inches long from the coll. 
A better proportioned coll with winding in sec 
tions for sparks may be found described In 
Norrie’s “Induction Coils.” These descriptions 
tell how to make vibrators as well as all the 
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(9075) J. W.H. says: Will you kindly 
tell me how to rid a house of cockroaches? A. 
Some years ago we had a cockroach powder 
analyzed and found it to consist of powdered 
borax 90 per cent; corn starch 10 per cent, 
and a little coloring matter. We think this 
will answer your purpose. 


(9076) G. B. asks: 1.1 have read 
that the earth has eleven motions. Please ex- 
plain them. A. We have never seen the state- 
ment that the earth has eleven motions, and 
cannot explain them. It has more than eleven 
motions. It rotates upon its axis, causing day 
and night. It moves around the sun, causing 
the year. It goes with the sun in space. Of 
this and all other motions of the earth we are 
not conscious. It is moved by the attraction 
of the moon to and fro each month, some thous- 
and miles or more. It is moved to a less de- 
gree by each of the other large planets, seven 
in number. This would make eleven motions, 
but there are others. It has recently been 
found that the earth shifts a little, so that the 
north pole of the earth seems to describe a path 
in the earth. The axis is not always in the 
same place. In addition we ‘have the familiar 








other parts of the coil.. 


motions of nutation, due to the change of posi 
tion of the moon with reference to the ring 
of matter around the earth's equator, and pre 





cession of the equinoxes due to the similar 
positions of the sun. All these may be found 
given in any textbook of astronomy. Todd's} 
“New Astronomy” is a reliable work upon the | 
subject. 2. What were the two prize problems | 
that were solved in 1687 and 1716 by Sir Isaac 
Newton? A. We cannot find that Newton solv 
ed any prize problems in the years stated. His | 
Principia was published in 1687, and he be 
came the most famous man of his time. In 
1693 he published the method of fluxions. Per 
haps it is to this that reference is made. In/ 
1713 the final publication of the Principia as | 
we have it occurred. Newton was then 71) 
years old. We doubt if he competed for any 
prizes after that date. 3. Give a formula for 
the pull toward the plane of rotation of a cen- | 
trifugal engine governor, the single-arm type. | 
A. The pull of centrifugal governor balls toward | 
the plane of rotation is equal to their centri-| 
fugal force due to velocity, minus the weight of | 
the balls, multiplied by the sine of the angle | 
of the arms to the plane of rotation, if hori-| 
zontal. 4. How can aluminium be powdered? | 
A. Aluminium can be powdered by mechanical | 
means, as emery, etc., are powdered. The vari- | 
ous grades may then be separated by the water | 
process. We do not know any way of precipi. | 
tating aluminium chemically in a finely-divided | 
state. 


(9077) <A. S. asks: I have some dry 
batteries that have partly run out, and I would 
like to know what I can put in them to 
strengthen them. A. Dry cells are usually 
thrown away when exhausted. You can punch 
a hole in the top and fill them with a solution 
of sal-ammoniac and water, and use them as 
wet cells till the zine Is used up. Some have 
charged them like storage cells and given them 


further life. The cost of this is probably more | : 


than the service obtained from the recharged 
cells. It is probably quite as cheap to buy new | 
cells, 
(9078) H. W. H. asks: Is there more 
expansion of a charge of air and gas when burnt 
or exploded in a closed chamber than in a jet in 
the open? What is the cause of a pipe snapping | 
when steam is first turned in it? A. The result} 
of the burning of a certain charge of gas end 
air is not dependent upon its being in a closed or | 
open space. The same amount of heat and gases | 
should be produced, whether the explosion takes 
place in the open or in a closed chamber. wd 
the open air the resulting power cannot be| 
used, and is soon dissipated into the space | 
around, The noise produced when steam is | 
turned into a cold pipe is due to the partial 
vacuum produced by the condensation of the 
steam: It is called a water hammer. 


(9079) P. E. J. asks. When the ele- 
ments cesium and rubidium are placed in water 
they decompose it with the liberation of H, 
which takes fire, but does Cs give the flame a 
blue color, or Rb a red? In nearly all books 
on chemistry I find that the element erbium has 
never been isolated. On looking through Merck's 
Index, 1896, a catalogue of nearly every chem- 
ical known, I find it thus: “Erbium (E) metal, 
dark gray powder.” Also tell me if this element 
is not like didymium, which has been split into 
different elements? A. Cesium was named 
from the blue lines which its flame gtves in 
the spectrum, of which there are two. The 
word cesium means skyblue. Rubidium in a 
similar way gives two dark red lines. The word 
rubidium means dark red. Both are from the 
Latin.—With reference to erbium, Remsen’s 
“College Chemistry” says: “A final statement 
cannot be made as yet. It is even questionable 
whether it is an element.” 

(9080) J. D. says: Will you kindly 
tell me how and what preparation is used in 
sticking pictures on glass so that it will not 
blister? Most of the art stores have for sale 
pictures that they call “medallions,” which ap- 
pear to be a piece of glass pasted over the front 
of a picture. I have endeavored to do this, and 
have wet my picture and coated the glass with 
a thin coating of thin white glue and also 
paste, and also with library paste It looks 
very well while it is moist, especially after I 
have rubbed all the air bubbles out, but after 
it dries it appears flaky in places, as if the 
picture did not stick to the glass. I have a 0 





tried putting the picture on under water, think- 
ing by this means to keep the air from getting 
between the picture and the glass. A. Accord- 
ing to the Werkstatt, clean the inner hollow 
side of the glass thoroughly, pour on gelatine 
dissolved in boiling water, lay the picture on 
and pour on gelatine again, so that everything 
swims. Then neatly remove what is super- 
fluous, so that no blisters result, and allow to 
dry. The following recipe is said to be still 
better: Gelatine, 16 parts (weight) : glycerine, 
1 part (weight); water, 32 parts (weight) ; 
methylic alcohol, 12 parts (weight). The mix- 
ture is prepared by causing the gelatine to swell 
in water, then dissolving it with the use of 
moderate heat, adding the glycerine, stirring 
thoroughly, and pouring the whole in a thin 
stream into the alcohol. 


(9081) The I. L. & S. Co. ask: Can 
you furnish us the formula for a dry powder 
chemical fire extinguisher, such as is used to 
throw on fire to extinguish? A. 1. Alum 24 
per cent, ammonium sulphate 52 per cent, fer- 
rous sulphate 4 per cent. 2. Common salt 60 
per cent, sal-ammoniac 60 per cent, sodium bi- 
carbonate 80 per cent. 3. Sal-ammoniac 100 
per cent, sodium sulphate 60 per cent, sodium 
bicarbonate 40 per cent. 

(9082) <A. G. S. asks: 1. Is there any 
way to make an electric automobile run by a 
5 horse power motor, so that you could charge 
the batteries while making a run if you used 
two sets of batteries, or if you had three sets 
and have two sets charged all the time, while 
you charge the third, then throw one of the 


j first set out, and throw the third set in the 


circuit to take the place of the one you threw 
out of cireuit? A. The plan to charge a part 
of a storage battery of an automobile while 
the carriage is in use is not feasible. It would 
require a dynamo on the carriage and a battery 
capable of running a motor large enough to run 
the carriage and the dynamo at the same time. 
The dynamo must furnish current enough to 
charge nearly one-third of the battery while 
another third is running the carriage, and the 
last third is running the dynamo. That is, 
two-thirds of the battery is to run the motor, 
and one-third to be charged. If perpetual mo- 
tion were possible this would be possible. But 
so long as there is always a loss of power by 
friction and other resistances the scheme will 
not work. 2. Is there any power lost in run- 
ning machinery with belts, and if so what per 
cent’ A. There is a loss by friction, which 
varies according to the conditions such as the 
size of pulley, ete. 3. Is there any power lost 
in the transmission of a current of electricity, 
and if so what per cent’ A. Power is always 
lost in transmitting electricity. That is, power 
is required to drive an electric current through 
a wire. The less depends upon the length of 
the wire. A dynamo of moderate size may lose 
as much as ten per cent. A large one will lose 
less. The line loss in a long line may be as 
much as thirty per cent. A motor wil! lose 
from five to ten per cent. 4. Can you boll ma- 
chine oil or linseed oil without having an ex- 
plosion? A. Oil may be heated without taking 
ire. Care is always necessary when heating 
any inflammable substance. 5. Have you a ma- 
chine shop where you make experiments? A. 
We have adequate laboratory facilities at an 
institution of learning in this city. 

(9083) C. S. N. asks: As the cause 
of my electric gas lighter failing to work, I 
found the connection between the wire from bat- 
tery and pipe had become loosened. After re- 
moving the old wire and making a new con- 
nection, I found that the old wire had become 
silvered in appearance, as if it had been im- 
mersed in silver-plating solution. The wire 
was an ordinary copper bell wire from which 
I had removed the covering. I have four Gonda 
cells and 8-inch spark coil. The coil was on 
+ wire between the battery and pipe connec- 
tion. I afterward changed the spark coi) *o the 
— wire, leaving the + wire connected .v gas 
pipe as before. Can you give me an explanation 
of tne silvered appearance of the wire, and 
could the fact of my long-distance telephone 
being grounded by means of the gas pipe have 
apything to do with it? Which wire should be 
connected with the gas pipe, or does it make 
no difference? A. We have tested the coating 
upon the wire, chemically, as well as can be 
done with so small a quantity. It appears to 
be zinc. If the pipe to which the wire was 
attached was galvanized, this would indicate 
electrolysis, provided the wire was from the 
positive or carbon pole of the battery. The 
coating of the wire might be solder if any 
solder were In contact with the wire. It makes 
no difference which wire is attached to the gas 
pipe so far as the service of the bell is con- 
cerned. If there is a loose joint and electrolysis 
takes place, the wire is eaten off, which is at- 
tached to the zine of the battery. 

(9084) B. B. H. says. 1. I understand 
that electricity does not flow tarough the wire, 
but around it. Explain in what way wire acts 
as a conductor to electricity? A. An electric 
current of ordinary pressure, or voltage, flows 
through the metal of the conductor. It always 
excites a magnetic field around the wire, but 
the wire is in reality the conductor of the cur- 
rent. A discharge of very high potential, such 
as lightning, passes along the surface of a wire 
without penetrating the metal very deeply. It 
is this that your remark refers to, and not to 
an ordinary current of moderate voltage, as, for 
instance, any voltage up to 1,000 to 5,000, or 
any voltage used by man for power or light. 
All these flow through the metal of the conduc- 
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tor. 2. In what way is the Bdison socket con- 
sidered a better socket than the T. H. socket? 
A. We cannot say that we think one of these 
sockets is better than the other. Both have 
their friends. One uses a screw, the other 
holds the lamp by springs. 8. How is it that 
lightning goes from earth to cloud, as well as 
from cloud to earth? Electricity does not flow 
from negative to positive, and the earth being 
considered as negative, how does the lightning 
go from earth to cloud? A. We have many 
times stated in these columns that the direc- 
tion of the flow of electricity is entirely con- 
yentional. We agree to the ordinary flow from 
what we call positive to what we call negative, 


An alternating current is considered to flow 
both ways alternately. The fact is that light- 


ning frequently surges to and fro between the 
cloud and the earth a times or more 
in what we call a flash, and it is all over in a 
very small fraction of a second, so that no one 
can say that he saw it go either way. It is as 
easy to see the flash go up as it is to see it come 
down. 4. A time ago I was in a tele- 
graph office, and there was a thunder storm 


dozen 


short 


going on around us; every lightning stroke 
would cause the telegraph instrument to tick, 
as if the key has been opened and closed. Why 


should the lightning affect the instrument in 
such a way? A. Induction charges a telegraph 
line when a lightning storm is near, and the 
eurrent sparks across the instruments and the 
lightning with snapping 
which you heard. 
5. What kind of a conductor of electricity does 
liquid aix make? A. Liquid air is an insulator, 
just as gaseous air is. It is not a conductor of 
electricity at all. 

(9085) G. A. 8. asks: In order to 
settie a controversy, will you kindly give a 
solution of the following problem in the next 
issue of your paper: A claims that ff a gun 
be fired from the rear of a rapidly moving 
train, at a given point, in the opposite direc- 
tion, and the velocity of the bullet is exactly 
the same as that of the train, when the train 
mile distant from the point 
of discharge, the bullet will be one mile from 
the train, or at the point of discharge. B 
claims that the bullet will be beyond the point 
of discharge, when the train has traveled the 
distance of mile. Who is correct? A. 
For a full answer to your inquiry regarding @ 
gun discharged train in the direction 
opposite to the the train, see the 
SCIENTIFIC AMERICAN, 88, No. 19, Query 
8097. A is right. 

(9086) A.M. W. says: In your paper 
of June 6, Notes and Queries, 9036, in regard 
to clear glass assuming a violet color: A num 
ber of years ago I resided in various mining 
towns of Colorado, and often found pieces of 
glass of an amethyst color. On one occasion 
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I found a broken table goblet, but the por- 
tion that lay upon the ground was not as 
perfectly colcred as other parts. I do not 


remember ever finding any of this colored glass 
only on dry, rocky slopes and where it 
was exposed to direct hot sun rays. Occasion- 
ally I would find a piece that was blotched as 
though rain drops had dried so quickly that 
the outer edges of the spots had a seared ap 
pearance, but it was color only and a little 
darker on these edges. At that time my im- 
pression was that it was necessary for the 
glass to be in a very dry, rocky place, fully 
exposed to the sun, and after little showers 
and spattering drops from surrounding rocks, 
in drying quickly from the hot sun that it 
caused some chemical action that formed the 
coloring 

(9087) J. H. writes: Will you please in- 
who manufactures the gas ignition 
pellet for sale? Also what the ingredients are, 
and in what proportion they are mixed, and 
how fastened to the mantles which render 
them self-igniting mantles? A. There is only 
one substance within our knowledge which can 
be heated by a stream of gas striking it, so 
that it will ignite the gas. That substance is 
Spongy platinum. It is used in the Débereiner 
lamp, where a stream of hydrogen impinges 
on a platinum sponge. Platinum in this form 
is capable of absorbing 800 times its volume 
of oxygen, which does not enter into combina- 
tion with it, but is simply condensed into its 


very 


form me 


pores, and is available for combination with 
Other bodies. 
(9088) C. M. Z. asks: Please tell me 


what is the voltage of a good dry cell 1% x 


4 inches. Will a battery of this size light a 
Small lamp of 2 ¢. p. and 4% or 5% volts? 
Is one battery 8 inches long and 1% inches 


as good as two batteries 1% x 4 
The voltage of a dry cell is 
To light a lamp of 5% volts 
The size of a 


diameter 
inches long? A. 
about 1.5 volt. 

will require four cells in series. 














cell does not affect the voitage. This is de- 
termined by the materials employed. The size 
of a cell determines the current it will give 
and the time it will last. 
—_—_———— = 
NEW BOOKS, ETC. 
Locomotive. New Series. Vol. 23. 
artford, Conn. 1902. 8vo. Pp. 191. 


Price $1. 


} mgh the courtesy of J. M. Allen, A.M., 
the editor of the Locomotive, we received 
t volume. This interesting publication 


by the Hartford Steam Boiler Inspec- 
toh and Insurance Company, and deals with 
Matters germane to steam boilers, power, etc., 


Gut occzsionally there are published excellent 


It is a common occurrence. | 
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peessible points of attack. 





scientific articles on various subjects. The 
periodical is well illustrated by half-tone and 
line drawings. Among the features of the Loco- 
motive is a list of boiler explosions with de- 
tails. 


ELeMENTS Of STEAM ENGiNzERING. By H. 
W. Spangler, Arthur M. Greene, Jr., 
and S. M. Marshall, B. S. in BE. E. 
New York: John Wiley & Sons. Lon- 
don: Chapman & Hall, Ltd. 1903. 
8vo. Pp. v, 275; 273 figures. Price 





$3. 

This book is intended to bring before the be- 
ginner examples of the various forms of steam | 
apparatus used in modern steam power plants; | 
to explain simply and briefly the construction, | 
use and reasons for using these various parts | 
of machines, and to give a working vocabulary | 
in this branch of engineering. Although the | 
book is primarily prepared for first year stud- | 
ents in engineering schools, it will probably be | 
of use to the general reader and to many of 
the young men iti manual training schools and 
institutes. 

Herepity AND Sociat Progress. By Simon 
N. Patten. New York: The Macmiilan | 
Company. London: Macmillan & Co., 
Ltd. 1903. 12mo. Pp. vii, 214.| 
Price $1.35. 

Prof. Patten has presented here what may | 
well be considered a thorough and clear discus- | 
sion of a subject which, thanks to Herbert 
Spencer, has become of constantly increasing 
importance within recent years. 





ProsLeMS 1N AstTropHysics. By Agnes M. 
Clerke. Containing 81 illustrations. 
London: Adam & Charles Black. 1903. | 
Pp. xvi., 567. Price $6. 

The present work deserves more than usual | 
attention by reason of the scholarly standing | 
of its author as a writer on astronomical sub-| 
jects. The book which lies before us is charac- 
terized by the same excellence which it was) 
our privilege to note in the author's recently | 
published “History of Astronomy During the 

Nineteenth Century.” It is the purpose of the 

present work not so much to instruct as to sug- 

The volume represents a kind of recon 

naissance, and embodies the information col 

lected by astrophysical scouts and skirmishers 
regarding the practical lines of advance and ac- 

The book is divided 

into two parts, the first of which discusses solar 

physics, and the second, problems in sidereal 
physics. 


gest. 


LEAD AND Its CompouNpbs. By Thomas | 
Lambert. Illustrated by 40 plans and 


diagrams. London: Scott, Greenwood 
& Co. New York: D. Van Nostrand 
Company. 1902. Pp. xiv, 228. 8vo. 


Price $3.50. 

The author shows in this volume the great | 
strides which have been made in the metallurgy 
of lead and zinc. He has incorporated the lat- 
est applications of electrical science, not only 
in cleaning the ores, but also in their after- 
treatment. The work contains a description of 
the pigments of both metals, their mixture and | 
properties. The value of the book is en- | 
hanced by a chapter devoted to the assaying 
and analysis of lead and zinc ores, and the) 
quantitative test of paints and oils. 


SiperoLocy. Tue Science or Tron. By | 
Hanns Freiherr v. Jiiptner. | 
lated from the German by Charles 
Salter. The Constitution of Iron Al-| 
loys and Slags. With 11 plates ana 10) 
illustrations. London: Scott, Green-| 
wood & Co. New York: D. Van Nos-| 
trand Company. 1902. 8vo. Pp. viii, 
344. Price $5. 

This book may be regarded as a compilation 
of our present knowledge of iron as it is to be 
found in the widely-scattered literature on 
the subject. The work furthermore gives 
to the student an account of the researches) 
which have been already carried out and ex- 
plains to the consumer of iron and steel the 
between the various properties of 
steel, their constituents, and the 
methods of working the raw material. The 
work is divided into three portions, the first 
of which, after describing the theory of solu- 
tion deals with the microscopical and chemical 
constituents of iron and slags. The second part 
treats of the connection between the chemical 
composition, the working, the microscopical | 
structure, and properties of iron and steel. | 
The third part deals with the reaction between | 
the metal, slags, and other reagents. 


Tue Art or Enoravine. A Practical | 
Treatise on the Engraver’s Art. With | 
Special Reference to Letter and| 
Monogram Engraving. Specially | 
Compiled as a Text-Book for Stu-| 
dents and Reference Book and Guide| 
for Engravers. With 200 original il- 
lustrations. Philadelphia, Pa.: Key- 
stone Publishing Co. 1903. 8vo. Pp. 

199. Price $1.50. 

This seems to bea thoroughly practical book 
of utility to the skilled engraver as well as to 
the learner. 

Tue New INTERNATIONAL ENCYCLOPADIA. 
Editors Daniel Coit Gilman, LL.D., 
Harry Thurston Peck, Ph.D., L. H. D., 
and Frank Moore Colby, M. A. Vol- 
ume VII. New York: Dodd, Mead & 
Co. 1903. 8vo. Pp. 888. 

This new volume of the Internationa! Ency- 
clopedia takes us from “Ethics” to “Fuller 
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Maitland.” Following the plan which we adopt- 


| | 


ed in reviewing the volumes previously issued, 
we have confined our attention only to the sci- 
entific portions, The article “Evolution” is a 
most excellent review of the development of 
Herbert Spencer's theory from the modern, 
scientific standpoint. A good bibliography is 
appended to the article. The discussion of 
“Explosives” may well be considered the best 
to be found In any of the cyclopedias. Treat- 
ing as it does of the latest brown and smoke- 
less powder, the article may be considered per- 
haps the most modern on the subject to be 
found in any reference book. The article on 
“Fire Engines” presents all that is worth know- 
ing of modern American fire engines. It is well 
illustrated by excellent pictures of a chemical 
fire engine, a hand chemical fire engine, and 
an American model of 1902. We are glad to 
note that the subject of modern steelbframe 
buildings is adequately treated in the article 
on “Fireproof Construction.” For the purpose 
of illustration, the “Flatiron” building in course 
of construction has been selected; a _ better 
selection could hardly have been made, for the 
picture illustrates the modern method of con- 
structing the interior steel work first, and then 
of applying the outer masonry in_ sections. 
The scientific biographies are well written. 
That on Faraday, although brief, is quite ade- 
quate. The biography of Benjamin Franklin 
should have discussed more fully Franklin's 
scientific achievements. Of the scientific arti- 
cles In this volume, perhaps the most technical 
and the wost thorough in treatment is the one 
on “Freezing Point.” The discussion of fuel 


is alse good. 

TASCHENBUCH bEeR KrigcsrioTren. IV. 
Jahrgang. 1903. Mit teilweiser 
Benutzung amtlichen Materials. 


Herausgegeben von B. Weyer, Kapi- 
tinleutnant a. D. Mit 277 Schiffs- 
bildern und Skizzen. Miinchen: Ver- 
lag von J. F. Lehman. 1903. 16mo. 
Pp. 321. Price $1. 

Capt. Weyer’s book comes to us this year in 
a form that is even better than that of the 
work which he published last year. The infor- 
mation which he gives is fully as trustworthy 
as that which is contained in some of the more 
pretentious naval annuals. Hig tables, so far 
as we have been able to discover, seem accu- 
rate and comprehensive. The publishers are 
to be congratulated on the manner in which 
they have issued this work. The printing and 
the character of the illustrations are much 
better than those of the previous volumes. 


Tue Srory or THe Traprer. By A. C. 
Laut. Illustrated by Arthur Heming 
and others. New York: D. Appleton 
& Co. 1902. Pp. xi, 284. Price $1.25. 

In the “Story of the Trapper” is presented 
a vivid picture of an adventurous figure painted 
with a singleness of purpose and a distinctness 
impossible of realization in the large and de- 
tailed histories of the American fur trade and 
the Hudson's Bay and Northwest Companiés, 
or the various special journals and narratives. 

The author's wilderness lore and knowledge of 

the life, added to an acquaintance with its 

literature, has borne fruit in the personifica 
tion of the western and northern trappers who 
live in these pages, 


Tue Great Sipertan Rateway From Sr. 
Pererssure TO Pekin. By Michael 
Myers Shoemaker. New York and 
London: G. P. Putnam’s Sons. 1903 
12mo. Pp. viii, 243. Price $2. 

In these pages will be found a record of a 
journey over the Siberian Railway from st 
Petersburg to Pekin, with a detour to Corea. 
The author bases his statistical information 
on the work published by the Minister of Ways 
and Means of Communication, “A Guide to the 
Great Siberian Railway.” 


Tue ANALYSIS or Or~s AND ALLIED Sup- 
STANCES. By A. C. Wright. New 
York: D. Van Nostrand Company. 
London: Crosby, Lockwood & Son. 
1903. 8vo. Pp. xi, 241. Price $3.50. 

The author tells us that this brief account 
of the methods used in the analysis of oils, 
fats, and waxes has been written with the 
definite aim of presenting the subject In & 
form suited to the needs of the student and 
beginner, and that it includes all recent de- 
velopments likely to be found of value in 
practical work. In accordance with this pur- 
pose, the chemistry of the various processes 
is explained in some detail, and methods which 
have been recently proposed are fully explained. 

An estimate has been made to indicate the 

extent to which reliance may be placed upon 

methods for detecting adulteration. Stock com- 
parisons for estimating each constant have 
also been selected. 


Puysico-CnemicaL TABLES For THE UsE 
or ANALYSTS, Puysicists, CHEMICAL 
MANUFACTURERS, AND ScrenTiFic 
Cuemists. In two volumes, each 
complete in itself. By John Castell- 
Evans, F.L.C., F.C.S. Vol. l. Chemi- 
cal Engineering and Physical Chem- 


istry. London: Charles Griffin & 
Co., Ltd. Philadelphia: J. B. Lip- 
pincott Company. 1902. 8vo. Pp. 
xxxii, 548. 

Mr. Castell-Evans has reason to be proud 


of his work. He has been a most painstaking 
compiler, so painstaking, indeed, that his work 
must at times have seemed little short of sel- 
entific drudgery. His task must have involved 
years of labor. The work bas been designed to 
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ne _______) 


be of use to all engaged Im any branch of 
chemistry and metallurgy. The volumes will 
be the means of saving a great deal of time 
that can be more profitably and pleasantly em- 
ployed in true scientific work. 


ANALYseEs Or Pic Iron. Vol. II, Collected 
and published by Seymour R. Church, 
San Francisco. Pp. 197. Price $5. 

The contents of this volumy are in no sense 

a repetition of Vol, I, but are made up entire- 
ly of new and additional analyses, data and 
leading articles. The analyses published in 
this volume, as well as in the first, are taken 
directly from reports furnished by the reapec- 
tive furnaces or their agents. These reports 
are to be kept on file for the Inspection and 
convenience of subscribers, The book presenta 
authoritative analyses which should be of great 
service to the Ir ger. The publisher is to 
be congratulated upon the very handsome man- 
ner in which he has issued this book. Its 
full leather binding, heayy coated paper, fine 
printing and admirable Illustrations are not 
often found in technical works, 


Sream Power PLANTS: Tuem Desian AND 
Construction. By Henry ©. Meyer, 
Jr... ME. New York: McGraw Pub- 
lishing Co. 1908. Pp. 159. 

Mr. Meyer has presented us with a very 
carefully prepared work on a subject with 
which many engineers are familiar, but ,of 
which they by no means know all that th¢ 
ought to know. The most noteworthy features 
of the book are sixteen folding plates of 
ground plana, sectional elevations, and the Iike. 
These will be of especial service to the power 
engineer. 

Conpuctors ror Exiectricar Distrimvtion, 
THEIR MATERIALS AND MANUFACTURE, 
THE CALCULATION OF CrecurTs, PoLe- 
Lint Construction, UNperarounp 
Workine any Orner Uses. By F. A. 
C. Perrine, A.M., D.Se. New York: 
D. Van Nostrand Company. London: 
Crosby, Lockwood & Son. 1903. 8vo. 
Pp. vii, 287. Price $3.60. 

Dr, Perrine’s experience as q manufacturer 
of insulated wires and cables, as a consulting 
engineer on their installation, and as a teacher 
of electrical engineering at Leland Stanford, 
Jr., University, renders him pecullarly well 
fitted to prepare a book on electrical con- 
ductors. The fourteen chapters of which this 
work is comprised discuss Inductive materials, 
alloyed conductors, the manufacture of wire, 
wire finishing, wire Insulation, cables and their 
use, classification of cables, calculation of cir- 
cuits, Kelvin’s law of economy in conductors, 
multiple are distribution, alternating current 
calculation, overhead lines, pole line, line in- 
sulators, and underground conductors. 
WALLPAPERS AND Watt Covergtnes. A 

Practical Handbook for Decorators, 
Paperhangers, Architects, Builders, 
and House-owners. With many Haltf- 
Tone and other Illustrations Showing 
the Latest Designs. By Arthur Sey- 
mour Jennings. New York: William 
T. Comstock. 1903. 8vo. Pp. 161, 
Price $2. 

The present work may be regarded as an en- 
larged republication of “Practical Paper Hang- 





ing,” brought out by the author several years 
ago. The volume covers the fleld more fully 
than the previous work and is furthermore 


more elaborately illustrated with half-tones of 
the latest designs of a large number of manu- 
facturers in America, England, and France. 
Among the chapters which deserve special men- 
tion are those on the “Selection of Wall Pa- 
pers,” and “Different Varieties of Wall Papers 
and thelr Characteristics.” Rules «ne given 
showing how difficult or unusual obstacles 
should be met. 


Ramroad CONSTRUCTION. THEORY AND 
Practice. A Text-Book for the use 
of Students in Colleges and Technical 
Schools. By Walter Loring Webb, C. 
E. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. 1903. 
16mo. Pp. xvii, 675. 232 figures. 
Price $5. 

Since the issue of the first edition the author 
has conferred with many noted educators in 
civil engineering. As a result, it was decided 
to recast the whole work and to reduce the 
size of the book from octavo to pocketbook d- 
mensions. The original text has been almost 
doubled by the addition of several chapters on 
structures, train resistance, rolling stock, etc., 
and also several chapters giving the funda- 
mental principles of the economies of railroad 
location. The author's primary aim has been 
to produce a textbook for students. 


Descriptive Geomerry. With Numerous 
Problems and Practical Applications. 
By William 8. Hall, C.B., B.M., M.S. 
With a 4to Atlas of 18 Plates. New 
York: D. Van Nostrand Company. 
8vo. Pp. iv, 76. 

Textbooks of descriptive geometry, with 
very few exceptions, deal only with first angle 
projection, but in the best recent practice In 
mechanical drawing the third angle is used. 
Moreover, the third angle is commonly em- 
ployed in perspective. In this book all four 
angles are used. The problems therefore be- 
come general and a large variety of construc- 
tions can be introduced under each problem. 
By inserting the problems for construction in 
a separate volume and by having several modi- 
fications under each problem, work van be read- 
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lly assigned to members of a class tn recita- 
given 


tion; no two students need 


work. A large number of carefully 
problems and some practical applications are 


given, 
A PLAN For THe Srupy or 


reference to Bills to Establish a Lab 
oratory for the Study of the Criminal, 
Pauper, and Defective Classes. i 


a Bibliography of Child 
Arthur MacDonald. 


Government Printing Office. 


Pp. 157. 


It is dificult to say what Mr. 
He has collect 
ed a mass of information which is apparently 
purpose, 


has accomplished in this book. 


not applied to any practical 


pamphiet before us outlines the methods which 
laboratory 
MacDonald would like to establish. 
thing for which we have to be thankful in the 
publication of this book at the 
expense, is a very good bibliography 


are to be pursued in a 


study. 


Curviningearn Morion. A Supplementary 
Reading in Physics. Prepared by J. 
A. Culler. Columbus, Ohio: 


Corson, Pp. 14. 
MACHINES. 


Columbus, Ohio: O. T 
14. 


Tue Kixptine Point. A Supplementary 
Reading in Physics. Prepared by J. 
A. Culler. Columbus, Ohio: 


Corson, Pp. 14. 


A Sreoxe or Licurnine. A Supplementary 
Reading in Physics. Prepared by J. 
A. Culler, Columbus, Ohio: 


Corson. Pp. 16. 
INERTIA, 


Columbus, Ohio: 0. T. 
14. 
Welent. A Supplementary 


Physics. Prepared by J. 
Columbus, Ohio: O. T. Corson. 


Pp. 16. 
Tue MorLecute. 


Culler. Columbus, Ohio: 
son. Pp. 13. 


ENeney: 


pared by J. A. Culler. 


Ohio: O. T. Corson. 1901 


Tix Aim. A Supplementary 
Physics. Prepared by J 


Columbus, Ohio. O. T. Corson. 


Pp. 15. 
A Bent Ray or Licurt. 


Corson. Pp. 15 
Hor Ice. A Supplementary 
Physics. Prepared by J 


Columbus, Ohio: O. T. Corson. 


14. 


These are excellent little pamphlets describ 
physics in a 


ing the principles of 
clear and enally 
ovehbly selentific. 
“ur Lxpverion Moror. Its 

Design. Set Forth by 


Method of Calculation by 
de la Tour. Translated 
French by ©. O. Mailloux, M.A.1.E.E., 
M.LE.E. New York McGraw 


lishing Company. 1903. 
xxvii, 200. Price $2.50 
To American electricians this 


welcome book, for it ean hardly 
that the induction motor has found 
est development in Hurope Mr 
complete study of the 


presents a 
induction moter, and explains 


the pecullarities of its operation without resort 
mathematics 


ing to more than elementary 


reader will find a few new deductions 


formule, such as, for Instance, 


enable one to estimate the magnetizing 
of wave windings and those for 
the dimensions of the short-circuiting 
for rotors of the squirrel-cage type. 


least valuable features of the 


practical examples showing the material 
of the thickness of the air-gap on 


the magnetic leakage factor 


CosMETiIcs A Handbook of 
facture, Employment, and 
All Cosmetic Materials and Cosmetic 
Specialties. By Dr. Theodor Koller 


Translated from the 


Charlies Salter London: 
Greenwood & Co. New York: 


Van Nostrand Company 
vil., 262. Price $2.50. 


It has been the author's purpose to establish 
vechnology on a rational basis 
the cosmetic industry Is mainly 

the researches of chemists for the 
has made, tt follows, as a matter 
that the author has drawn upon 
largely for the Information he has pre 
The author has endeavored to give bis reader 


coame tle 


an accurate knowledge of the 


which cosmetics are to be made, ¢ 
out the best and simplest 


point 
procedure. 
Ricnercue p’ARRONAUTICA. 


publicatione in corso di stampa [7 
volo mecanico per A. Bertelli. 


Yuoccrar. By William Trelease, from the] Clamp, J. Bilack.. 

Thirteenth Annual Report of the Mis-|¢l AR. 
Garden. With 99] Clothes line clamp, 0. 
Pp. 133. Clutch, G. A. Ede. ..ccccccescseccess 


SMITHSONIAN PuysicaL Tastes. Second | Coaster bra 


Scientific American 





Juty 11, 1903. 














Clam: d. 
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Cluteh’ device, 48 Dieh 





Cock, time 


Prepared by | Coffer dam, T. A. Dungan 
Washington: Pub-/ Coin controlled apparatus, 


Coke conveyor, hot, > 


by the Smithsonian Institu-| Coking kin, 6. W. A. ° 
"D. m Column and beam, composite W. 
Pp. 301 Comb, J. L. Giilum....... ate 
AND AGRICULTURAL REPORT ON | Compasses, locking, "é. 


Composite material, A. 


tHe Grotocy or Louisiana, Contain-| Concrete making machine, G. 
ing Special Papers by Different Auth-| Concrete structure, 
ors Based on the Work of Three Field 
Seasons, 1900, 1901, and 1902. Gilbert} corn husking machine, L. D. 
Geologist in Charge; 
Arthur C. Veatch, Asst. Geologist, and| Corset, J. ‘Schuffiay. 
Jov. A. A. Pacheco, Asst. Geologist. Cotten, sbgeminal, OH. J. R. Ford 
Made under the direction of the State Cotton picker, J. GriMis....-...+-e. 
Station, William C, | Cotton picker, H. Wiswall, 
Stubbs, Director. 1902. Baton Rouge, 


MEM cccccccese 

















INDEX OF 


A Supplementary Reading in 
Physics. Prepared by J. A. Culler. 


Cuff holder, C. H. 


INVENTIONS Cultivater and me 


Curtain hanger, J. 8. 


United States were Issued Curtain pole b bracket, adjustable, 
“ enbush . sce dosed . 
for the Week Ending Curtain | stretcher lock 
Corlett ...... 








r checking separate, 
Shaffer.......... 7 
apparatus for charging 
with carbonic, G. A. 


"steering truck fo . 
rust trap, 


Aare" ultural im plen me nts, 


Met Cariniek & McDaniel 
, Needbam.. 


A Supplementary Reading 
Physics. Prepared by J. A. 


, L 
Ash shovel and ‘titees, 





A Supplementary Read- 
ing in Physics. Prepared by J. A. 


 adjustab le me tal, “W ° 





A CONSTANT QUANTITY. 


, Rearing, detac hable 
plementary Reading in Physics. j 


POURING. occ cccccceses 







Casey... 


Gitterman 


I 

Binder knotter protector, 
Blind opening or closing device, N. 0. 
Blind ope rating device, 


A Supplementery 
Reading in Physics. Prepared by J. 
A. Culler. Columbus, Ohio: 


0. Bond. 
ma nking same, 


steam, J. teiser.. 
. P. Sneddon, re- 


understood as well 
and labeling, 8. Fyfe 
i. Glab.... 

* Blzouarne & Kugler 
Bire hmore. 


Sehneider.. 
pressure, J. Reich- 
apparatus equipment, M. Henius 
r 
holder, W ¥ 


‘ hurchward. 
Underwood. 


at 





lift and drop, W. 8. Car 


Stoddard 
F. ( 


preparing, D. Cameron 


Jones. . 








Brennan 





Viekers 


r 
Harrison 


\ 





attachment, A. Le 


Shireman 
Ripley 





Mayer 

Sehemmel 

Stelter 
Sunderland. 


. apparatus for construction of baild 


minting, J. Senft 
ott et al 








Dimensioning apparatus, 
















Door, screen and storm, 
Door water shed, cellar, 
Draft equalizer, F. B. 


Dye and making same, 











"C. Hamt yuesc hen... ES errr 
paned ambueschen. «.. Earth breaking apparatus, 
Wheeler & Bull..... Eccentric, M. Topliff............+« 
G. Fisher Egg case, R. W. Hurd.... 
Smith........ 7 Electric controller, J 


A. Turbayne 


TETTTTTTITT TTT Te ” . 
on «| Electric generators, automatic. 

Turbayne & Hubbard. 
Electric heater, G. C. Hawkins 
Electric oS ee shade and 
Myg TTTTTITTTi tT 
Electric edhe. maintaining syne Re 


rotation of dynamo, 






pe 
©. Davidson... 


Electric motor friction 








B. Stout.... switeh, H. P. 





E 
Electrical transformers, 


ambuechen 
Electromagnet, C 


Cushman Engine igniter, internal 


Beck " 
protector ‘and 
Webn & Oler 7 

Scott 


Engraving, machine, M. 
Engraving machine, R. 


Excavating mechanism, 


F. Schne idet 
DOGG. covccsces 


"Wade. 


1 water system, D. 
ler, A 
Feeding mechanism, 
Fence machine, wire, 
Fence post, J. G. Wait 
Fence post, 8. F. Webb 
Fence post, cement, A. 
Fence postiess wire, M 





device, A 














and binder, paper, 
Filter, J. F. Witte mann. 


b. Stanley . 
Filter, oil, B. L. Scott 





attachment, : i 
Firearm, M. Goss 


Firearm ejector, G ; E 





onley 
Firearm, single trigger, 
Firearm, subecaliber, G. 


H. Res Fireproof floor ‘and construe —“s same, 
ec Wight " 
E. Terpe Fireproof floor construc tion, 
B. & V. Storch | Fish cutting and cleaning Panepercegee- 
Rogers 


Ss Pulliam. 
Float, electrical contact 





Mourer 
Pulliam.......++- eee Waterman 
ROMER. cccccscccccss Flour and lard rubbing machine, 
A d man . 
Courson | Flue expander and cutter, 


Flushing apparatus, 
Flushing apparatus, 
escape, window 
Folding box, Z. B 
Folding carrier, W 


Harrison 
K. C, Wideen 


Billings ; 
Fruit, dessicating, W 


May 


Furnace firing machine, 


Keuscher ae 
BE. Baldwin et al 








. B eres eee Furrow opener attachment, 
‘gar box or similar . Pogapencle, BE. ©. Thur- Game, C. L. Durboraw 
Pi isesodmaceccee de ., 722,064 | Game apparatus, C. J..MeLeod 
oul es 732,252 | Garment clasp, Taylor ry Tunnleiite: 
a. Wojet lech- Garment, nether, C. E. Ta 










uInberEer. «ec. seccecesess . . be 
i Gas cut off, automatic, » Eb. “Seymour... 

Gas engine, W. J. Wright 
. 


Gate, G. H, Smith........ 


Wa 
Germicide generator, F. Mac Farland bpeeee 
Girders or beams, cambering or straightening 
7 


device for, o, ke. MONS. 0 6 c'devnesnes 
Gold extracting, T. B. Joseph.. éeesece 
Gold separator, B. Westhaver....... 
Gelf club, F. W. Taylor.,.......... 73: 32, 13 36, 


Governing and reversing mechanism, gas en- 


Governor, marine engine, G. F. Lasher 
A. F 7 Grain bin, Moulton & Witherspoon 
Condimeat holder, palveriaing, Cc. ve Over- 





Corn husking machine roller, i 
Corn sheller, A. H, vepeepent 


c = phe ll cleansing apparatus, i. W. i 
Crate, folding eee, 8 M. 
Crayon molding machine, 
Crib, folding, M. C. Collier... 


se 
Gun, breakdown, C. F. Lefever..... 
Hair clamp, W. J. Koenig.......... "a 
Hammer, automatic, A. Stromdahi 
Hammer feeding device, forge, P. R. 





Curtain and shade ‘support, 


For which Letters Patent of the We Murphey ..-.-++-<+ 





Cutting out press, F. ‘BS 
June 30, 1903, Damper, fireplace, M. EB 
Decorative device, J. Braun 
* Dental engine, J. B. Wantz. 
AND BACH BEARING THAT DATE. Dental forceps, K. Felsch 
Dental medicine receptacle, ( 
[See note at end of list about copies of these patents.| | fy.1¢a) plugger, A. Bush. 
Depilatery and making it, 
i. Detector. See Bottle Sotesten. 
Detector bar, J. T. Hamba 
Dials, device for protecting combination, 
OD \inthdiettn t pcteh etebdind pian edie enata 


Hat body felting machine, J. ~ rgemnarece: 
Hat fastener, A. F. Malmstead.. ° 
Hat forming block, J. W. Brown. eneces 
Hay rake cleaner, wheeled, J. Macphail.... 732/094 
Heater. See Electric heater. 

Heddle bar, wear protecting mene, W. Bar- 





Distillers’ wash, treating, 
Door ebeck, liquid, C. H. 
Door lock and alarm device, Hoop, N. K. Bowman.. eecce 
Hose attachment, W. G. McKay....... 
Hose coupling, i. P. Muehlebach...... 
Hose coupling, Wischermann & epee. 
Hose coupling, W. R. 
Ice box or refrige rator, 
Igniter, electric, A. 

Igniter, electric, Mears & Aylward. b 
Igniter gene rator, L. J. Le Pontois.. eoce 
Igniter generator, electric, L. J. Le Pontois 
Illuminating canopy, F. 
Index, W. H. Gilman......... e 
Indicator, T. J. MeGrath....... 
Induction motor, A. E. Averrett 
Insect catcher, G. I. Silvera...........+- 
Insulating system for electric Mannie 





Dredger, W. H. Fulcher 
Drier, Schoellhorn & Albrecht. 
732/200 Drum, heating, A. C. Selleck... 


tle eeecese 
combined, C. F. Belk- ' PT, Uils MNOi6 6 Cb bode kecdbdicoocecices 





d Atth 
Electric generators, automatic 
Ww 


Insulator, high tension current, K. s. Lem- 





BEPOM cece cccccccccewocecesessecscese 7 
Internal combustion e ngine , A. F. Evans... 
Ironing board, L. W. WOBCTS. ccccccccces 
Ironing table, G. W. Clapp. cece 


Jack, Tuggle & Doering. oo 
Jar closure, J. H Saunders....... ee 
Journal lubricator, Poyser & Bowen........ T 
Knitting machine, warp and weft, . 


Electric machings, means 
srachesnoup rotation of dynamo, 
BE SectanccdacoGentabddeses 

Electric me ters, compe nsating fric tion 
B. PL. COX. +s see eeeeeeeeeeees Knob alarm, door, C. H. Ahlum.... 

Ladder, folding, G. L. Gustafson... 

Lamp, 

Lamp, electric arc, R. Fleming.. 

Lamp for constant potential cire nits, ‘elee- 


Electric motor, P. Swan 
Electric motor controller, 





maecerse signal, G. F. Hilton 
ctric switch, T. O. Chouinard 
lee “tric switch, I. G ee 





Lamp, gasoline, J. J. Flint 
Lamp, incandescent vapor, 
Lamp rheostat, are, J. J 

Lamps, switch for double filament 


motor, H. Row oe 


device for, D. C. Conkling 
Electrode, W. R. Chipman 
—. ~ tes, applying heat 








Lantern frame and blank for making same, 
A 


Latoh, H. W. Schiermeyer 
Lathe, T. Creig..cicceces 
Lathe, 8S. C. Hills...... 
Lazy tongs construction, A 
Leaf holder for directories, 
Leather, making patent, W. R. amit 

Leather snipping machine, N. Hayward.. 

Leveling aereasene, automatic, J. W. Bel- 


Elevator mechanism, A. Cowpert! 
Elevator safety device, electric, 
MONEE cccccescccesecse 


a MEE cévecseces 


Eraser, rubber, F. A. Set Lifting jack, W. H. Gox 
Linotype machine, J. 8. 
Liquid level indicator, L. } . 
Liquid purifying apparatus, G. D. Mite hell 732,208 
Liquid se 





¢ 

Exhibit frame for lace SR, G 
BOM cccccrisoccccccceccs 
Extension “table, H. Johnson 
Eyeglasses, W. A. Vescelius 
Eyeglasses, pendent lens, 
Fan, foot power, F. Marak.... 
Fans, electric motor for ceiling, : 
Fans or other objects, oscillatory som yee for, 
BUERD cc ccecccsese 

Feed water heater, R. H. 





Loom shuttle ‘checking mechanism, 
I 


. Loom take up motion, 0. L. Owen.... 

Fence stay fastener, wire 
¥ 7: i J : . ~ 

oncrete, Appleman Fence wire staple, R. A Loom thread parting mechanism, 

an Fiber cutting machine, wood, 

wheel, C A. Hennicke 





Fire escape, W. H. Logan 
Fire extinguisher, automatic, 


Mt Fires, extinguishing, Van Massaging instrume nt, B. B. Joseph. 


Match safe, J. De Bruin.......... 
Medicine dropper, F. A Liftehild 
Metal bars, severing, Pearson & Roberts. 


Firearm sight, L. iepbures Metal bending machine, W. Block. 


Fireproof construction, W. 
Fireproof floor, W. N. Wight 





Metal, leaching, T. B. Joseph...........- 7 

Metal working machine, L. F. & R. Schulze. 7 

Metallic tie and rail fastener, V. C. Wash- o 
abanugh . ‘ eccccccces 7 

Vagal seaical furna M. P. Boss.732,263 to 
ate lock, J 

Min, Be. OC.  GreveO.ccccccoccvcccvescedseses 


Mixing device, L. E Shinn oeecceseces 

Flax stock and preparing same Molding flasks, pressure apparatus for, J. 

t Is . ° ‘ 

| Molding machine, W. T rr ‘lark. 

|} Motor control system, G. H Hill. 

Motors, collapsible vessel for atmosphe rie, 
Ww 7 


Music leaf turner, E Allison 
Music leaf turner, H. H. Hill 
Muzzle, grazing, H. G. Banks udeeain 
Necktie shield, reinforced, G. Flaskamp.... 
Nest, trap, G. & W. Brand...... 
Nut lock, G. J. Callahan.........-++ 
Pie eee i, Dns, . co ccccecosede 
Nut lo 
Nut, 
Nut, loe 
3) Oll burner, fuel, T. B. Flaherty............- 
| O11 can, druggist’s dispensing, J. A. Dinkler 
Oil switch, H. P. Ball 


Ordnance 













Foot cleaner or door mat, mechanic al, 

Gy SURED nde co cevstcnccceatonnesocs 
Fork, J 0. Coe hran nactnhaw® . ~<A 
| Formaldehyde generating 





8 
Fuel and making same, 
' 


Furnace. See * Boiler furnac 
es. oo Te Dia cceciteneesces tunes 
(Furnace controlling EET 
suming, H. Kowttzke 
Ore concentrator 
Ores, leaching 
Package, R 
Package tie, J: « 
Packing, stuffing box, J. McCallum.....,.. 
Paper bags, or the like, holder for piled 
‘ 





Furnaces, apparatus for > eding fine 
J 


Paper box, folding, G. A. Hartrampf...... 
oé6Sea 732,330 Garment supporter, 8. G. Paper box gluing mechanism, W. 8. Scales.. 

Gas burner, L. F._ Knoderer 
G. PF. Boswell. 732,000, Gas burner, J. J. Johnston... 





= eee ny 
a 


Gas burner, automatic, C. A. pe. sagoese 732,068 
Gas burner heating attachme t, W. Kone- . 


MAN «sss 


jas meter, inferential, T. 





yearing, compensating, H. arner.... 





Sine, B Bai. ccccsccsccscce erecces 





132 108 
Grain binder breastplate stripping device, EB. 
Be GERI 46600600 sc ccvicnoecstecnlé 732,355 





Grain cleaner and distributer, J. Wilhelm 732,248 
Grain drier and cooler, rotary, A. Johnson.. 732,561 
Sees Ge, We. dB hoe vebbcccseusbcbas 7 

Grain elevator and weigher, C. Bradford.. 
Grain separator, J. E. Mitehell............ 
Grain treating apparatus, A. 8S. Stewart... 
Grinding machines, steady rest for, ™ E 






PUEEEED. cvcdbtasengecececesctacsas 





BOP cccccesccececcnccovceccocsccoces «++ 732,110 
Harrow, ~ W. BEngland..... Ceececcccvceses 732,061 
en, Ma ih. MO 8 00000 0nbseetesagnn e+ 732,337 
Harvester, grain, G. ey Pp SOE ocecarcuhun 732,219 


Harvesting machine, corn, Puliaone & Ben- 


DEER,  c.ccbdgecodndcvccercoscoceeacecess 732,222 


Harvester machine platform supports, ad- 


justing mechanism for, J. Macphail... 732,003 


Hat bodies, machine for forming napped 


Sats feG, 2) BD. Wartemscccccccccscces 








DP sabtedcnnreodinavenedses eccccesece The,088 
Hinge, spring, W. L. Evans, Jr.. 782,068 
Hog holding device, J. 8 "alexander... 732,029 
Hoist apparatus scraper attachment, 8, EB. 

LOOBATE ccccccccccsvccce 732,571 
Hoist controller, electric, P. *. 732,619 





Hoisting and conveying apparatus, L. 8. 








Austin cocseesccess 


AM08...+++++ 


















Ganz... « 


0. bppeqeners 








circuits, A. W. Underwood...........- 








WICRONS nc ccsccnccccccesecccese 





tric arc, C. J. Toerring.... 


tric are, J. J. Wood 





electric, 
Lobenthal & MecCullough.............. 


L. Edwards........ 





FOU nccccsrcesvesesecesesccccvcssesess 








arator, certrifugal, Collins & 


Hartmann ........se+e+> 732,520 

L —_ temperature “regulator, H. 
R. canpndcestsoasdscnnceces Cughenesens 732,054 
Liste s 8. Tinsman.......+ese0e 140 





Lock, I Fbag ce sewsdsenve sabe edeenes 
Locomotive sanding de vice, J. C. 
Log conveyer, 8S. F Clay poet PPTTTTIT TTT TT 
Toom, J. ©. BroehB...cccciscosccoccsscce 
Loom for wearing tufted Subeien, a. A. 
CHM cece cc cccnsicecdovcetesessesies 732,518 
Loom, pile “carpet ‘weaving, ‘Panitschek & 
732,216 


BROT ‘cocccccccccecegecosceccntes tens 
; 732,437 
32,436 











Stimpson ... oat vine 800666 ees 732,400 
Lubricator. See Journal lubricator. 
Lubricator, J. H. Walker 732,146 
Lunch box, L. Louis . 732,423 
Mash, apparatus for dee omposing brewers’, 
}. Lapp .. PP pp TN Ayia Pie RATE Oy 7 32, - 
Massage machine, T. D. Ingram... ‘ 414 




























M. Pultom........-cscccccccsecesses 





N. Newman. ......cccccseere 
. A. Scholer......... Coccccese 
king, A. T. Hughes........0s+ee0+- 








ras check w= for breechloading, 
do 


H 





slips or sheets of, W. Hudson........-. 





(Continued on page 37) P 
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Paper cutter oftachmness and book mark, 
os Star” aaa OCcubieek, C. . Devlin. ......s05 seee 732,527 
Screw Cutting | Paper mill BK o. S. Elder........ eons 782,530 


Paper or other fabrics, machinery for cut 
—" ting and folding, BE. H. Cottrell.732, 338, 732,339 
a es Paper weight and pincushion, combined, 


















i Ts DMRIE c004ncon<enbesaessnaoaned .« 732,492 pestrasion, ont canan 
FOR oa ACCURATE WORK | Papers, plates, etc., solution for use in tue ane cago teach 
Send for Catalogue B. the production of photographic, ey 
SENECA FALLS MPG. CO, P & Lilienfeld ........ cc censsesncerens ou 
695 Water Street, Peaeaale if “DB. Schimidtesnss+0.: i dealing with the better edueee 
Seneca Falls, N.Y., U.S.A. | Pegging machine, J. F. Davey. 4 menanc —— 6 
Pen, fountain, A. EB. Schaaf.........+- . pal eng J Vag hg duciag yout 
- o U Pen, ruling or draftsman’s, J. Fiedler. . 
MACHINE SHOP OUTE Pencil, F. W. Musson......-..sssesesecnses THE FAY & BOWEN MARINE MOTOR 
QOL Ss S U pp L IES Perforating machine, electrically controlled, is a revelation to those who have used others. Reliable, safe, 
Me. Ky BU Goo dheconcnesdebesnvenses 732,279 — pe AX. ~ trol. 
Phase transformation, A. D. Lunt......... 732,204 i. O yrs - 
BASTIAN LATHE C°cinciwwa Photographic printing apparatus, a H. Me- lostant pale cue » sesily sai only pe: 








2 ce ccccecescenseceseceseeceseces 732,650 and satisfactory ignite 


— a Intire 
Photographic purposes, portable dark cham- Motors complete from 146 to 25h. p. ready for install: 
SCHIEREN rmarapans parpcag, grils ik’ cs. ragese| [| eae sates Uh woe is 
Paine action, R. M. Hutchinson eoee 102,188 ready torun. _SEND FOR CATALOGUE, 


>’ B88 FAY & BOWEN, 8&5 Mill St., Auburn, N. Y¥. 





ee = luable te 
incre 0 send v 


rte eat. 





















































































Se 
se 


and Chair Legs and other irregular | ; rojectile, E. M. Johnson 


Ss i 
, , , , B. M. Jobneon.......... *) 732,638 
work. Propeller, self clearing, C. H oo -- 732,568 6. CRAMER DRY PLATE 


&2” Send for Circular A.| Protective composition, applying, O. A. 


Pianoforte keyboard, F. L. 732, 
B ING Piano with auxiliary harmonic sounding 
E a3 } board, FF. We. Deseo nc cccbecescosece 732,304 
Pick fastening, R. Wheater. .. 732,389 F Yo. ey “ BiGhf - 
is the product of long experience, the best | pj)... fabrics. devi f tting d able, ‘Oo makea Ba 
Packer hides, the purest oak bark that a a R . vice for ecu ng ouble, * nas 34 ye 2 Be ree 2¢. stam 
grows, and a tannery that knows none but | ,,, Hallensleben ......++++sreeeseresrerese 782,347 Pel, o4.6 — 
the most modern methods. Schieren Belt-| Pipe: See Cigar pipe. — weal Crown i the nat nk "1 paee 
ing is reasonable in price and highly satis- | Pipe Jacket, steam or air, R. Holden,....... 732,299 Bhot and Bull en- 
factory in service. ay we send you our| Pipes, repair sleeve for fluid conducting, Plates are dion Fa, Powers AMERICAN. Address 
handsome Belting Book and Leatherine Dresser & Heury.........++++ 732,400 more rapid IDEAL MFG. 0O., #U Bt., New HAVEN, Oown., UA. 
Literature? Planter, corn, A. B. Frenier......ssseeeee++ 732,687 than any —— a 
Planter, seed, J. L. Phelps 732,316 THE MIETZ ¢ av weiss 
CHAS. A. SCHIEREN 2 co. Plants of their fleshy substances, machine other plate in KEROSENE 
New York: 52 Ferry St. Prrrspune : 42 Third Av. for divesting parts of, H. J. Boeken. 732,161 ee, P. NGINE 
Carcaco: 92 ' vam =o — ——— we N. Thies St] Pliers for clamping clips on wires, W. e the market tages RE eA cheaper and 
—— "Hane - Pickhuben d ere DOME > oc cvnbuscacuchseachinses ss kine 732,501 With this end fn ohne, Automatic, 
_ od a ed Plow, Johansson & Jonsson.........6..6+6. 732,302 plate clear atalogue. capie, ‘li le. oe electric bat 
Plow and cultivator, combination adjustable, tery or Same vend. . Perfect vegule- 
’ uick tion, Belted or directly coupled to 
¢ w. o FOR vccccccccccccvccscccseseeses q' ayniee for electric Tights 
AUTO ED 8) Rn” ” F Plumb rule, and level, A. T. Binkerd. oe rinting storage prin “Noneite aah 
Poke, animal, J. 8 Weathers 0640 0068006000 752, can power pa 
HOMA a AUTOMOBILES Polishing machine, H. Schuessler.... se, 657 egativ es 198-188 Mose & 
POPULAR EDITION. Pool table register, G. C. Beck........ can be ani iter Be, Re 
Gasoline, Electric and Steain Automobiles thoroughly and rhe ~~ Tsgntdice: Prnmeliaiaptibe say secured eect 8° tot awa, 
omprehensively explained, with suggestions on the care and > Field ..... ae are ee ee " it Awar oar coupled 
operatic »n of all types of self-propelled vehicles and accessories. Potato picker, C. W. BIY....ceseerecescees ye Gola’ a Set, Parle Exposition, 1900. 
This edition contains 640 pages, 500 illustrations and: dis- Power translating device, G. W. Marble.. c Medal, Pax American Ex 
grams, and is a complete and up-to-date treatise. Power transmission and control, J. B. Ents. These plates position, 1901. Geld Medal, saslooea, fe C., Exposition, 1909. 
SATISFACTION GUARANTEED, ORDER TO-DAY, Power transmission mechanism, J. Dring.. se p Wh be , 
THEO. AUDEL & CO., Pub., 63 Fifth Av.,NewYork | | Power transmitter, EB. B. Allen..........+. are ELECTRIC AUTOMOBILE. — DIREC- 
] Power transmitting device, C. W. Hunt.... especially | tions, with many INtustretions, for making @ complete 
Precious stones, cutting, E. G. H. Schenck. adapted for | machine from two bieyci given in SUPPLEMENT 
THE OBER LATHES Precious stones, machine for cutting, E I No. 1195, ‘The motor and battsry are also treated of 
TSE, SMES 0, sos acoccs vcguenaaaass Tourists in detail. Price 10 cents. For sale by Munn & Oo. and 
For Turning Axe, Adze, Pick, Printios appar ataa, stencil, D. Gestetner... using 1 newadealers. 
Sledge, Hate 3 . ; itin lock, J. » DWAR. cc cccscvesese * a 
File’ Keife 2 poeeer yy e o Printing machine delivery mechanism, W. Hand- $1 YEARLY FOR REPAIRS. ¥ 
wy 38 “ - . . i Spalickhaver 732,322 Cameras it has been orans that it costs a z 
Whiffietrees, Yokes, Spokes, Porch | ,,,.°! » — . 32,066 : 
Spindles, Stair Balusters Table Printing press, 8. Go oo Ti OK trifle less than $1 per year to keep z 
SF s , Printing press, D. I. Eckerson.. . 732,528 our Hoisting Engines in 
. F ye well for e 
® 

















BOE . cpocvvccscewacocececcesvcsonsees 
Punch, belt, D. T. Allen.. 


The Ober Mfg. Co., 10 Bell St., Chagrin Falls, 0.,U.SA.| pun ie a iieiiowelt ST. LOUIS, MO. ee 6 ee 
: Pulley, >, ae allowell...... a Offices in for mine 
; Pulverizer, soil, B. L. Lambert... qesrrise, c a Yr. 
Little Wonder Cy | task vice te Pettersen. 2:4 Sommer New York: 352 East 10th Street cisemn. Both frition and 
/ >ump, rotary, BE. Patterson...........sse. 73: wared holat 6t0180b. p 
YL Pump, valveless, L. 8. ‘Chapman sc evecccess 7 Chicago: 1211 Masonic Temple Grates Gas & Gasoline Engine Co, 
TE ] EPHONE Pumping device, air and water, Vaniman & ° San Francisco : 819 Market S t ‘ 





Agents Wanted Everywhere aS NEOLIORAFT Model Yacht] 











FO Re TE oo Punching bag and support, a. Maxwe .. 7 f A ¥ 
> . , . » 5 » to sell our Pocket Cameras, No films neces 
- . ‘ x , Punching mac hine spacing table, J. Christie onary. pA reproduced in coless tastente Sails on a tight wire; goes about automatically at 
—_ send 2 Schephenss, ing foot of wire, Roses a - Th. _ Ceecresccccees mecusly. Only one ens neo y sagem each end; keeps in motion as lung as the wind plows, 
and all necessary staples, with full instruc- ta brace, D. D. Quenell.... number of pictures. No chemical Latest 
tions how to put them up and operate, Rail joint, F. Melaun.......-sseseeseees gechentitic invention. Sample postpaid on re F nar rye eng me 
HIPWELL MFG, CO., Rail joint, B. Wolhaupter.............. deipt of ¥%5 cents; one dozen, $2.50; two | aacinal - bern “py head baie, 
Phy » . n, » +o b,, 3 
Allegheny, Pa. Rail sander, J. C. Thompson. Pair. , baaloas $8.06, pre 






Rails, foot blocking for guard, BE. A. NEW YORK y, New York °” fend tor denetiptive bestite’ Gren, 


DRINK PURE WATER Railway, electric, A. H. Bedworth...... a 2, 82 Broadway, New Yo ~ 5 
Railway, electric, E. ©. Boynton....... » 732,514 0 FRANKLIN MODEL  ABOP, 
if you want to be healthy. Don’t| Railway line sleeper, A. Olivier...... ° 213 . 198 W., Sint Street, oan Orrr, 
venture on drinking doubtful | Railway rail joint, T.ePowell........ F Movin Picture Demonstrations 
water. Always use the Railway rail track bridge, O. Haase it 
Have you a new device that requires an expensive BIG | PAYING BUSINESS Women: 


Railway switch operating device, C. A, *n- 
Berkefeld Filter OO ere 32,552 | demonstration to make a sale? Why not let us take a 


which completely removes typhoid and Railway switches and signals, operating “ moving picture of it to be shown in oar little 


*holera germs from the water. Send tor and Jocking device for, B. Lindh s J 56 
circulars: Railway the, F. Beasley..:...-.2..+00-. ‘ i2256/ Canvassing Mutoscope 
BERKEFELD FILTER ©0., eeisead Eiiais cheoue tor ‘guia, " It’s a wonderful salesman and a great saving. 
4 Cedar Street, New York, Oe Wo, oan Write for full particulars and booklet. 
=e" | Recoil check, fluid, Dawson & Bue kham. AMERICAN MUTOSCOPE & BIOGRAPH 0680., 
Refrigerator, M. Bensinger, reissue..... Sa a East 1 14th Street, New York. 
Refrigerator car, H. F. Stanley...... when aE. r Raines 
AGOOD INVESTMENT Grits today \CINNA’ 


Rendering lard, W. B. Allbright 
For $1.75 we will send by express (not prepaid), 


Rest, folding, M. masemars. : 
cqmmnlgte KD Out TELEGHAPAL ‘wien ‘Pay Boas 





































WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER {J 





















AIA 


Ring, M. L. Weiss....... oecesese 
Ring guard, J. Fallek.............. 
Ring trey, B. meg . aakem A a. 








MACHINERY ———--neen_ Ro'ing mill, R. D. York.,.. A fascinating study Easier, need attention only part. of 

allow lower bids on jobs, and give Rotary engine, R. Foster that will enable you time, vorin big prices, Kaised in one 

greater profit on the work. Machines Rotary engine, Beakley ee to earn good wages Ketractive for poultrymen 

sent on trial if desired. Catalog Free. Rotary engine, M. Andrews........ coe Send 25 cents for uni- an ll women. Send for FRE 
W. F & JOHN BARNES CO. Rotary fluid pressure engine, Draper & versa! dating stamp, a K LET and jearn this immensely 

Established 1572 ST. 406 ine Uae so sab ovd? cheebee 7 by ae pomeeic. 4 industry. 
1999 Ruey Sr., Rockronp, Me @ | Rowing apparatus, J. L. Burton..........- 7 ota Dishes 19 Piymouth Rock Pant Co.,14 Friend St., Boston, Mass. 
7 cool 





___“_ | Rubber glove, seamless, C. A. Lindsay... . H. BUNNELL & Co., Inc. ® Park Place New York 


Ruler and adding device, combined, Haskell 























| 
Mitckell . yrrrrrr 732,072 
ELecTRIC TRAVELING CRANES || sid’ Soot... foensne renee DRILLING 50 YEARS’ 
Crane Book M xa iy ET, SEs 6 c602.6:6900 0 étaunka , EXPERIENCE 
ie on request Sanipler, liquid, G. 8S. Dyer............+. 32,054 
Sandpapering machines, automatic yale Machines 
_ pressure bars for, C. C. Stuart.......... 732,381 Over 70 sizes and styles, for drilling either deep or 
Sandpapering machines, autome atie y ielding pee shallow wells in any kind of soil or rock. Mounted 
Main Offices a sectiona’ pressure bar for, C. ¢ Stuart 732,134 on wheels or on sills, With engines or norse powers 
' 16% Clinton Street Sash bar, greenhouse, ete., P. M. Pierson, Strong, simple and durable. Any mechanic can 
Miwauker, Wis a Pag oF , "at? Hi . a ° sees Operate them easily, Send for catalog 
Sash, onguet I ” o we 
PAWLING & HARNISCHFECER | Saw frame stretcher, re J. Novak.....++++ WILL -LAMS BROS., Ithaca, N. Y. 
Sawmill, H. S. Mitchell...........csseeeee. 
Trace Marks 















FOR LIGHT AND MEDIUM wot K 


this new 14 inch 


Sawmill carriage offset mechanism, A. J 
West 


6 H. P. Scaffold bracket, folding, G A. Pierce 


raper and grader, N. Dreis 


Desians 
CopyricuTs &¢. 


B F BA NES Anyone sending a sketen and description may 
~ . . quickly ascertain our opinion free whether an 






AUTOMOBILE Seat See Bath tub seat 
Sez *k, W. L. Sebring ccves ‘he 5 “ invention is probably patentabie. Communica 
MOTOR Seali device, bottle, W. ©. Wiede 7 Upright Drill is the best tool made. tions strictly onidential Handbook on Patents 
: " and separator, C. N aetne id ; Substantial, well built. up to date. The sent free. Oldest ageney for securing patents, 
complete with wane- | 4 Self-waiting table, Shafer & Miller.... aves ee is Lk ne a Patents taken through Munn & Co, receive 
mission an¢ ow on , : nal ‘ p-step Cone » of speeds “ial notice th oh ~ 
feed carburettor Hp wing machine, = M. Ja 1 bai ” . will anit from ¢ nr h to ${-ineh. Read- — —~ " es ons Chases, 5 ae 
T8500 [St meses mm as nate Scientific American 
Sew ing machine, ers cn, 2 al A. este 
$ reich a3 . 732,435 B. F. BARNES COMPANY, Rockford, Ill. o 
Pierce Fagine Co., | Sewing machine, overseaming, W. H. Sted- ————— atin aOR ere ” A handsomely illustrated weekly. Largest cir- 
Racine, W RE NE ae aT ee 732,457 A BOON IN BRAKE BLOCKS. culation of any getenciBe tonrnal, Terms, $3 


year; four months, $1. id by ali newsdealers. 


P The pg ete ad | poater is in ita ene is a 
~. Potter's rr Block for effi- 
ciency, Surcllitn, ec econom bh and MUNN & Co.2* Broadway. NeW York 


y serviceability. in use by builders of e high Branch Office, 625 F St., Washington, D. C. 


eam ree sae Se | Sewthe machine tension rele asing and re stor. 
‘ 


MONOPLEX INTERCOMMUNIGATING Sew 4 machine thread po “Ww. pm Ste 


1 
® 
= 































TELEPHONE $4 00 h SD. -sccnagnes ces ttdoovesesovecer< 
. eac Shackle, H. G. Judd TTT TI TIT est grade Carriages and w: gone. yr 

The simplest and most reliable justrument now on Shafts, compenad slee eve “tor flexible, Potter, Fishkili-on- Batee. 

the meshes Absolutely guarante Janet s#e osecese 

tenn! Sections are plans Shingle bracket, N. Weber 

tems aod te adv oh by a oe these ons * bottoms, apparatus for cleaning, C 
Price, J Station Instruments 00 each Johnson cece 
Price, 1 st sm — ts bg 28 en h Shoe plug, detachable, L. B. Cahill e 
Price, 2 En Instruments, 2,50 each | Shredding machine feed mechanism, 


& W R. Teeguarden 


~~ ATER 'K J MFG. were, : 
Shutter worker, A. M. Burnham 


ENT 
. th St. NT alindciphie, Pa 





A HICH MARK 











Shutter worker, N. 0. Bond...... 
Shuttle, L. V. Martel..........+0006 
NOISELESS Sienaling eystem, H. G. Brown... is easily covered without the use of a scaffold, by 














. ° Silicon and aluminium from silicates of 7 - 

Bevel Pinions alumina, manufacture of, C. H. Homan Patton g Aereo Painter 

Sinew extractor, H. H. Hollender.......... Ld 
Sink, camp, G. B. Donavin ‘ 

By the use of compressed air, it enables one man to accom- 
lish as much as five men with brushes, and seves its cost 
n two days’ use. Weighs only twenty-five pounds, and 

has nothing to get out of order, 


PATTON’S ASBESTOS FIRE-PROOF PAINT 


gives effectual protection to inside woodwork liable eer 
ure to sparks or light flames, Reduces insurance rate 

st applied with the Aereo-Painter. Can be applied with 

brush. Full information and painted samples—F REE, 
PITTSBURGH PLATE GLASS CO., General Distributers. 

PATTON PAINT CO. 227 Lake Street, Milwaukee, Wis. 





We can furnish our New Process 
Noiseless Pinions in bevels as. well | wage: Bee Aa oat ~ “ 
as apurs of any size wants ad and | a B nothinh dn hE, aoe 
o ransmi an equirec horse | “Orie - anata Do . 
power, Write for catalogue. Sound reproducing machine, EB. D. Gleason 

Svarking plug, W. Barber oseen . 
THE NEW PROCESS RAWHIDE CO. | spectacle holder, R. M. Grooms 
Syracuse, N. Y. Spectacles, J. S. Baker es ape 
: patente a Spinning machine, ring, N. N. 8. Daudelin. 













Spinning spindle, R. Fair...... 

HARDENS AND Spinning spindle plumbing device, 
TOUGHENS IRON Splicing one on man. . 

IMPROVES STEEL AND PREVENTS RUST [i es Soccccccises 


403 EAST 234 STREET wEwW Tone, us. 6 (Continued on page 38.) 
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ARTHUR L. BANKER, Pres. 


Banker 


New YORK 


Brothers 


GEO. A. BANKER, Treas. 


ompany 


PHILADELPHIA 


“WE SELL 


PEERLESS 
Touring Cars 


~ 


AUTOCAR 


Tonneau 
> 


PIERCE 
Hili Climbing 


Runabouts 


A. L. 





PITTSBURGH 


EXPERIMENTS” 


KNOX 
Waterless 


=» 





WAVERLEY 


Electrics 


Ce 


ORIENT 
Buckboards 





ano CEO. BANKER IN A PEERLESS 


Let us know your wishes in the automobile line and we will guarantee to 
suit you with a car that will give satisfaction. 
Years of experience in the bicycle field has enabled us to go into automobiles 


‘on the ground floor,’ 
to our high standard. 


and we will not recommend a car that does not come up 


We are the exclusive agents for the following: 


PEER LESS, 


Vand 4 Cylinder, Gasoline, 20 to 40 Horse Power 


AUTOCAR, 2 Cylinder, Gasoline, * it's a Marvel" 
PIERCE, 1 and 2 Cylinder (The strenuous), Gasoline 


ORLENT, Runabout and Buckboard, Gasoline, 


‘Mach for Little” 


KNOX, Wateritess, Gasoline 


We carry a full line of lamps, 


Our three stations are the 


tip-to-date in the country, 


WAVERLEY, ** The Popular Electric,”’ Electric 
caps, clothing, goggles and all supplies. 


completely equipped and thoroughly 


and we are taking thorough care of all our customers’ 


wants from a gallon of gasoline to a Peerless Touring Car 


Let us do business with 


NEW YORK 
143 West 38th St. 





and exhibit sam 


Models sign grace $ to $15 


by :¢ WD - HAND best ma 7 to $1 
i makes a asdogeet ss Wieels 
0.4: at once pe conan list and 


offer to agents. 
ires, equipment, sundries, half price. 


LES Bargains 
ow and sec- 

ond hand Autos and Motor Oye wy All makes 

If tterested write for Automobile Cutalogue. 


OCYOLE COMPANY, '*;2"": 
PAPERS, — FORMULAS FOR 













ur wonderful special 


and -tyles. 


FLY 
Sticky fly Papers are contained in SCLENTIFIC 
CAN RUPPLEMENT Nos. 1057 and 1324. 
contains several recipes. Price 
thie office, and from all newsdealers 


DE FOREST 


WIRELESS 
TELEGRAPH 


COMPANY 


“** & 


Capital, $3,000,000 
Par Value $10.00 per Share 


Full Paid and Non-Assessable 


*® %& 


Progress Made in One Week 


Contracts made with 
The Baltimore and Ohio patrged © ompany 
The Central Railroad of New Je 
The United Fruit Company 


te equip thetr feete of steamboats and tugs. 
Otiations are ponses on 
* contracts 


In addition to these, ne 
several other equally tmportant and valuab 
which wilt probabiy be closed the coming week. 


Every Contract Is An Asset 
This t# the kind of a stock that advances rapidly in 
(The Bell Teiephone stock advanced from $3.00 


value 
to $6,000.00 per share.) 


Think It Over 


Por the yereepe of rapid development Treasury Stock 
‘or sale by the Company at che price of 


ts offered 
$10 per Share 


in order to participate in dividends it is very imp 
ent to address all communications diroct to the 
pany to insure the M@ling of orders in Treasury Stock 


DE FOREST WIRELESS TELEGRAPH COMPANY 
8 


6 Wall Street, New York 


You 
PHILADELPHIA 
629-633 N. Broad St. 


Wanted 


king orders 


Each issne 
W cents each, 





| BICYCLE 


| trating the 





PITTSBURCH 
Baum & Beatty Sts., E. E. 


ELECTRIC LAUNCH MOTOR. — THE 
design in this paper ts for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about & feet 
over ali and 4 feet 6 inches beam, drawing 1s inches, and 
is capable of propelling such craft at a speed of 7 miles 
per bour. Ulustrated with ~ guts 9@ SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202. Price © conte by 
mail, from this office. and from iy newsdealers. 


EDISON 


Battery Fan Outfits 


WITH 
Edison Primary Cells 


Are the only efficient battery fan outfits on 
the market. Invaluable for the sick room, 
inside rooms, smal! offices. Rid hot weather 
of its discomforts everywhere. 


Write for Catalogue No. 42 


EDISON MPG. 
NEW YORK OFFICE 
83 Chambers Street 
FACTORY CHICAGO OFFICE 
Orange, N.J.,U.S.A. @ 304 Wabash Avenue 


Co. 





BICYCLE TIRES & SUNDRIES 
AND AUTOMOBILE SUPPLIES 


WH 










= > 





REPAIRING. — THE 


A practical article ilias- 


TIRE 
Mending of Single Tube Tires 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9$ illustrations. Con- | 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale ¥ bMunn & Co. and all newsdealers. 
We manufacture gears 
and bodies suitable for 
all purp< € also 
sell supp’ ces and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 
NEUSTADT- 
PERRY ©0., 
996-490 8. 18th St., 
Sr. Loum, Mo. 
Cuas. T. Hows & Co., 51 Hudson St., New York, Export Agents. 














Ghe Oldsmobile 


Equally suttable for daily use in the eity or for extended 
touring. le dealers 

throughout the world sel 

Write for Litustrated Boot to Dept. %& 


OLDS MOTOR WORKS, - DETROIT, MICH. 


“The Best Thing on Wheels” 
Price $650. 


‘he best ont im the leading cities 


Factories: Derror and LANsino 











| Stencil sheet, A. BD. 


T 

I 

Toy, J. A Doyle 

Toy building blocks, F 

Toy, mechanical, C. J. Reblin. TTTiTiT 
Track laying apparatus, R. BE. Hurley éenece 





| Wheel. See 








method of inserting pa matches and plugs with | 
i 





' 
Antiseptic 


| Baking powder, rc 


| Calculating instruments, 


Spring wheel, C. J. Ziligitt................ 
Stalk cutter and crusher, R. B. 
Stall, portable, D. Stitwer.........eceeeeees 
Stamp, hand, B. M. Tilden..... 
Stamp, hand, C. Hangen........ 
Stamp, marking, G. D. Strayer. 
Steam generator, FP. M. Faber.. 


Klaber 
Still column, column, EB. Guillaume 
Stocking, seamless fashioned, J. F 
Stone, artificial, Bell & Leet. sve besv 
Stone for building piers, drydoc ks, break 
waters, etc., apparatus for yeep arti 
ficial, F. B. & C. H. Umstead. . 
Stop motion, G. A. Martin ‘ 
Stove, C. B. Hill 
Stove, gas or vapor, H. B 
Striking bag disk support, 
ham : : 
Stuffing box, F. B. Fredericks.... 
Suspenders, G. M. Edgarton.. . 
Swimming apparatus, J. J. Gallagher 


Bard... 





Tatham, Jr.. 
Ww. J. Cunning 








Swing, ¢ i Es 6 6.666 6060560060 000 
Table. See Extension table. 

Tanning apparatus, ©. P. Kerans.......... 7 
Tap, barrel, A. Schneider.............+++. 7 





Teaching apparatus, gun practice, C. A 

Sporrong 
Telegraphic 
Telephone, F 


wae _ =» © Martin. TTT 


Redfield 


Telephone book switeh, EB. B. Fahnestock. 
Telephone system, central energy, B. 
Miller eee eT 
Telephone system, selective party line, A. 
J. Springborn semeesouceseeceove 
Telephone transmitter, M. Weisser 


Telephone transmitter, BE. B. Fahnestock... 

Telephone transmitter and 
Sammons 

Telephone transmitter base, EB. B. 
stock esee 

Terminal socket, C. Leichtenschlag....... 

Theatrical apparatus, L. J. Couch........ 

Gillett et al 


receiver, O. P 
‘ 


Fahne- 


Thill or pole clip, W. A. 
Threshing machine rope or cable drive, G 

». Wilson ° Oc evereescveseses ia B 
Tie plate, B. B. Moss 
Tire protector, noiseless, L. C. Cummings.. 
Tire, rubber, BE. B. Tagler.. owkbons ‘ 
Tire, vehicle wheel, 8. C Lines. atu¥éwetete 


WOMGD, J. MOBS... cicccccccesccccvccsscece 
Tongue, vehicle, H H ‘Drey 
Tool shanks, means for holding cylindrical, 
g. Coburn 


Stump & 


op, spinning, 
‘oy, Craun & Harris 





Hooper. . 
electrically 


Track sanding apparatus, J. C. 
Trains, system of control for 
propelled, EB. A. Sperry 
Trolley, J. H. Walker.... 
Trolley Allen & Zimmer 

Truck, H. KE. Melville 
Truck or car, dumping, 8. E 
Trunk, M. N. Drucker 
Trank, M. V. Burnside 






Trunk attachment, G Alden. 

Trunk, cabinet Watkins & Overton 
Truss, hernia, H. Loewy 

Tube sheet protector, C. H. Boone 
Tunneling machine, P. Unanue.......... 
Turnbuckle strain, L. Steinberger....... 
Type casting matrix, T. Cleghorn...... 


machine, Huston & Smith. . 
Anderson. .....++.. 


Type finishing 
Typewriter, 


Typewriting machine, Cross & Griffiths 7 
Typewriting machine, W. C. Farnum. 
Typewriting machine, F. W. Hillard 


Typewriting machine carriage 


‘dr iving mec bantam, H 


Hill 
Valve, EB. Walther 
Valve, contrelling, T 
Valve gear, H. Lentz 
Varnish and method of compounding, D. Bra 
wel ent 
Vehicle frame and driving axle gear, G. R. 
Boulding Sevtess 


gear, A. L 
Vehicle, motor, J. B 
Vehicle, motor, ¢ A 
Ve nding machine, M. C 
Ventilator, T. A. Frame.. 
Wagon box elevator and dumpe r, 
Folda . 
Wagon, dust, F 


Vebicle 


Olsen 
EMGBs.c. ci cvccccsisasess 
Wagon for oil, etc., road tank, T. Davies. 
Wagon, weighing, C. Skidmore 
Warps, harness finding machine 
manually drawing in, C. EB. 
Washbench and ironing board, 


‘for use in 
Smith...... 
combined, 


J. RMetmbardt ....ccccccscccccscsecese 
Washtub, G. V Blackstone.............. 
Washing machine, W. W en - 


Watch barrel, R. 8. Settle ° os 
Water purifier, C. L. Kennicott eecees 
Wattmeter for three-wire system, 

ment, G. G. Tilden.. 
Weeding machine, 0. 8. 
drilling machine, D. B. 
Fifth wheel. 

CO. BORER. ccccccccccceseces 
Wuerfel........ 


Feilows.......... 
Martin........ 








Whiffletree, A 

Windmill regulator, E. 
Window, B Stark.. occegecse 
Window cleaner, W. Mab le eect cescocecce 





Winker brace fastener, E. Carroll 

Wire drawing machine stop mec hanism, J 
DS GPRPOMMON cc cccsccccccccce be 

Wood holder, W. J. Best........ 

Wrench, J: C. Osborne 


Wrench, J. H. 
Wrench, ©. © 
Wreneh, PD. 


Shepherd 
Longard 
Detamore . 


Yarn ehains, Be Detamor mechanism for, 8. 
oo F 


Pearce 
Zither, G, Huber 


DESIGNS. 


Ammeter cover, W. A. Price......sseeeeeee 
Bottle, J. Farnan.. 
Box, paper, P. B. 
Brushes, mirrors, or 


NRG cate ines on 
similar articles, back 
Dickinson.36, 390, 








for, O. Leigh and P. O 
| Brushes, mirrors, or similar article rack 
‘or, P. O Die kinson . 36,392, 





36,401 to 


support, J bees 
handie for, H. 


Furniture Fay 
similar articles, 


Knives or 
Hillbom 








Medallion, W A. Malliet.......... 26, 376, to ¢ 

Radiator section, R Story oe 

Rheostat or controller cover, W. A 'p rie “ 

Spoons, forks, or similar articles, — 
fer, H Hillbom 9 to 

Spoons, forks, or similar artic les, "handle 
for, F. EB. Pretat 


handle ‘for, E 
. 36,385 to 
handle ‘for, J. B 


Spoons or similar articles, 
Crees and C. 8. Court 
Spoons or similar articles, 
Mtvaker, FR. ocvccccecceces 
Teapot or similar article, . Goetze.. 
Textile fabric, W. 8 Friedlander 
Tiling, A. W. Koch 
Type, font of, H 
Water bag, EB. B. 





Ihle ‘nburg. eee 
BESMMOE. oc ccccccccceccccce 


TRADE MARKS. 


fluid for internal and 
use, Mulhens & Kropff.... 

Asphaltum for paving purposes, 
Brown 


external 








re ~fine 





Grant Chemical Co 
_— composition for preventing incrusta- 
tion and corrosion, J. 8. L 
| prick and refractory lining, fire, 
Manufacturing Co 
Broadcloth, Lioyd L. 


i ns cmene 

Asbestine 
Jackson Go.......--. ° 
Keuffel & “Esser Co 


(Oontenuea on page 38.) 






















mechanism, 
H. Hill .. nsesedbsViccews . 3 
Typewriting mac bine 
















86,398 
. 36,805 
36,396 


36,393 
36,403 





. 40,672 
1 


; 40,713 
. 40,709 


36,391 








36,387 


‘406 
36,i 397 


40, ‘714 


Cyclopedia 


many of our readers that it is hardly necessary 





' 
8 = 


of the 
neat folding a as 


student. the amatenr, the 
worksbop, 
engineer, 
colleges. Comprising five 


Standard Electrica! Dic- 


the above five volumes, handsomely bound in blue ¢ 
with silver lettering, and inclosed in a neat folding box 
as shown in the illustration, at the Specia 








=!Valuable Books! 


*s* 
1902 EDITION 


All the World’s Fighting Ships 


By FRED T. JANE 
Author of the Naval War Game (Kriegspiel) 


Used as a text-bock in Buropean navies. The only 


absolutely correct and complete work of the kind pub- 
lished 


34 Pages. 


Over 3,000 INustrations. Oblong Quarto. 
Price $5.00, post free 


Cloth 


REVISED and ENLARGED EDITION 
The Scientific American 

Of Receipts, 

Notes and 3 

Queries. % 

15,000 Receipts. 734 Pages. 


Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free, 


This work has been 
vised and enlarged, = 
900 New Formulas. 

The work is 80 arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader It should 

ave a place in ever 
home and workshop x 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
| dam yclopedia may obtian 

1901 APPENDIX, 
Price, bound in cloth, $1.00 

postpaid. 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE lM. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 
Pages. 90 Ilustrations. Cloth Bound, Postpa 
$5.00. Half Moroceo, Postpaid, $7.00.  ¢ 
Volumes Sold Separately: Cloth. $3.00 
per Volume; Half Moroeco, 
1.00 per Volume 

EXPERIMENTAL SCIENCE is so well known to 
now to 
description of 
fhis work. Mr. Hopkins 
deciced some months 
ago that it would be 
recessary to prepare a 
new edition of this work 
in order that the man 
wonderful discoveries 
of modern times might 
be fully described in its 
ages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
rapby, for example, 
made. it 

Was necessary. there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
n this object in view 
some 200 pages have 
been added. On ac 
count of the increased 
size of the work, it bas 
been necessary to divide 


1, a 


give a 


it into two volumes, 
handsomely bound in 
buckram. 


A Complete Electrical Library. 


By Pror. T. O'CONOR SLOANE. 
An inexpensive library 
best hooks on 
Electricity. Put up ina 


shown in cut. For the 


the electrical 
schools and 


books. as follows: 
Aint of ee 
138 pag 

Electric Tes Making, 140 
pages,.... ne 00 

How to Become a Suc- 
cessful Electrician, 189 
pages, . e 6-8 $1.00 





tionary, 682 pages, $3.00 
Meotricity simplified, 158 Five volumes, 1,300 pages 
pages. $1.00 and over 450 illustrations. 

A valuable ond indispensable addition to every library. 
Our Great Special Offer.—We wil) send prepaid 
oth 





educed 
Price of for the complete 
price of the fiv volumes is $7.00. fits _—— “regular 


MAGIC ; 





Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 

This work appeals to 
old and youn 








it is one of the 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, 
cases, furnished by the 
prestidigitateurs them- 
ives. Conjuring, large 
illusions, fire-eat- 

or d-swallowing 







a handsome vol- 
t istastefully 
and bound. Ac- 
the pi 
non to y pon ne ‘Mee 


‘ay orks Price MEF So 








By A. A. HOPKINS. 568 panes. 


Practical Pog 
For Patentees 


Containing Valuable Information and Advice on 
THE SALE OF TENT 


An Elucidation of the 5 haa aoe 
rin 


Best 
Most Successful Inventors io Hi 


By F. A. CRESEE, M. E. 


144 Pages, Cloth, Price, $1.00, 
™ Full descr circulars of above books will be mailed 
Sree wpon tion 


MUNN & CO., Publishers, 361 Broadway, New York 





as 


JuLy II, 1903. 


Scientific 








Write for 
Our Free Book 


“The Care of a Watch” 


It will give you good 
advice on the subject, 
besides telling you all 
about the 


MCCURATE -TO-THE her 


oder 
Mamas 


The Best in the World. 








The finest movements, carefully 
made, accurately adjusted; honest 
cases, which our trade marks 
guarantee. 
Solid Gold Cases Bear these Trade Marks 


c> <p 
<> 


Movements and Cases are all 
made in our complete watch factory, the 
largest in the world, and fitted each to the 
other before they are sold 


Dueber-Hampden Watch Works, 
56 South St., Canton, Ohio. 





“CENT per CENT” 


A Monthly Magazine for Investors—present- 
ing facts, figures and information in an in- 
teresting manner—60O cents a year, Three 
months’ trial subscription 10 Cents, stamps or 
silver. Sample copy free. 


Mitchell, Schiller S Barnes, 52 Bway, New York. 








ELECTRIC SEWING MACHINE MO- 
tor.—The instructions and numerous t)lustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SCIEN 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by wail, from this office and from all newsdealers. 





THE 
ADIRONDACK 
MOUNTAINS. 








The lakes and streams in the Adirondack 
Mountains are full of fish; the woods are Invit- 
ing, the air is flied with health, and the oythts 
are cool and restful. If you visit this region 
once, you will go there again. An answer to 
almost any question in regard to the Adiron- 
dacks will be found in No. Hof the “ Four-Track 
Series,” “The Adirondacks and How to Reach 
Them ;” issued by the 


NEW YORK CENTRAL 


A copy will be mailed free 
by George H. Danke is General Passenger 
Centrai Station, New York 


on recetpt of a two-cent stamp, 
Agent, Grand 











TO KEEP COOL 


you must have a whirling fan to drive the beated, im- 
pure air from your rooms. Will you pay $15 or more for 
4&0 electric fan, or will you buy our famous 


Water Motor Fan 


which maxes 2,000 revolutions 
& minute and throws a current 
of alr as strong as does an elec 
trie tan yet costs only 


$1.50 


It 
by 








can be attached to any spigot direct, or connected 
rubder hose and attached to wal) in same or another 
bm. Can be adjusted by anyone— even a child—quick 
and easily. The fan is ten inches in diameter. Re- 
Frires but low pressure, the motor being fed through a 

li-ineh hole. Runs smoothly, without noise or annoy- 
&lce —especia'ly desirable for the sickroom., Cannot 
Get out of order. 


Price Complete $1.50 Booklet Free 


Good Agents 
$e thousans = 
@ a low pri ce. 


Wanted to sell the Water Motor Fan to 
ates have been waiting for a perfect fan 


DELAWARE RUBBER CO., Dept. 107, 
1 Market Street, Philadelphia, Pa. 





Canned and pac kaged fruits ont _ vegetation, 
- 40, 688, 














Griggs, Cooper & Co........ ),688, 40,689 
Cigars, I. H. Skellie.....cccseees eceseccces 40,695 
Coffee, P, W. Brumer....ceecesccevesceses 40,604 
Confectionery, Borden's Condensed Milk Co, 40,601 
Cream, canned milk, condensed milk, and 

evaporated cream, canned, St. Charles 

Condensing CO. .ocecscesccsccssecsseses 40,707 
Drawing tools, Keuffel & Wasser Co.........+ 40,665 
Eyeglass and spectacle frames or mountings, 

American Optical Co.....6.ceececeeeevcee 40,6069 
Fats and mixtures thereof used as food or 

as ingredients in food, Loders & Nuco- 

Reyer en er eee 40,705 
Food made from fish and similar ingredients, 

prepared, A. W. Marshall.........+..-+. 40,706 
Fruits, dried, Hornby, Nichols, Parker Co.. 40,600 
Grease and harness dressing, oleaginous com- 

pound used as an axle, J. W. Russell... 40,606 
Hair tonics, M. B. Bilis. ......secesesssees 40,683 
Hats, certain named, C. W. Dempster & Co 40,659 
Lamp chimneys, G. A. YOumg.....+.ssee0++ 40,699 
Leather and leather and canvas shoes, Hirsch- 

man Shoe CO... ccccccoveccesecosesesece 40,000 
Measuring tapes, Keuffel & Basser Co........ 40,663 
Medicine for the cure of nervous diseases, 

EB. Wem ccccccvecegectsnabetssce 40,074 
Medicine to prevent seasickness, W. Fred. 

SteinmetzZ CoO. ..csssevcssecers ee 40,073 
Medicines for certain named disea G. I 

Dunton .. veeh saeesadpaeeecessatas 40,704 
Metal art nov es, cast, spun, or pressed, 

National CO. ccosvcccccccccecseces 40,698 
Milk, malted milk, ana food- product milk, 

Borden's Condensed Milk Co......6..5. 40,692 
Nettings, fish, American Net and Twine Co. 40,661 
Oats, rolled, Jacob Beck & Son.......+...+ 40,687 
Oli, cedliver,_ P.. DaevelG.cecccccoccccsvecesses 40,681 
Paint, J. G. Neweomb...cccccccsecess 40,711, 40,712 
Paint, certain named, Muralo Co.......... 40,710 
Paper and envelopes, writing, Marcus Ward 

Ge. ccc'c badcan abort obccuhbocssaseseunegn 40,702 
Papers, certain name d, Keuffel & Easer Co., 

40,666, 40,667 
Paper, etsenene printing, Eastman Ko- 

RR PR RY Preaprrrr 40,701 
Papers, oman Mittag & Volger.......+e+++ 40,703 
Papers, certain named, Keuffel & Esser Co 40,606 

40,667 | 
Periodicals, Arkell Company........seseeee+ 40,662 | 
Plows for certain named purposes, A. B. 

Darquhar & CeO.... sccccescesecscecves - 40,717 
Powder for horses, cattle, and pouttey, con 

dition, R. Stoddard..........ececeees . 40,670 | 


Remedies for diseases of the skin and se alp, 
A. F. 


Richardgom....ccccicsccssesccccvecs 40,679 





Re motion for kidney dise ases in tablet form, 
Vella & Richardson Co0........eeeeeees 40,675 
—.. for certain named diseases, Ll. L, 
ResenGare  nrcodacccsccscccaeccesesesnce 40,677 
Remedy for ce ery named venereal Gitoneee, 
H y. Dick os onsebs.edeaseo’ ... 40,678 
Remedy for pera t$ disturbances, Kalle 
B COMMAND occcccccsccvescssowcvercsccses 40,680 
Remedy, uric acid, L. 8S. Nicholson.. 40,676 
Seeds, bird, J. W. Whittall & Co........5.++ 40,686 
Smoke, liquid extract of, Hison Remedy Co. 40,684 
Steel, tool, Braeburn Steel Co.........6.6+. 40,716 
Surveying instruments, Keuffel & Dsser Co. 40,0664 
Syrup for beverages, flavoring, W. H. Beas 


ley 
Tea, A. A. 


40,708 
40,693 


soot wash, 

BM. Morris. sccccccesseccs 

Sine casting and composing machines 

supplies therefor, Lanston seer 
chine Co 

Veterinary medicine 
a. Bigler ° 

Wash for tender or sore 


ines | and 
Ma- 


40,685 


‘ -» 40,715 
"internally > 


‘. J. Govan.. 


be used. 
40,671 


40,682 


feet, 


LABELS. 


















| Ness. 


FORALL USES. MADEAS REQUIRED. 
HARRINGTON& KING PERFORATING G..CHIGAGO. 








ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
“CAN I BECOME. AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi 
peerings pw mee g ol : 3 ¢ ee home by ber: 
and other 
ELEOTRIOAL’ ENGINEER TYSTErO TE, 

Dep. A, 240-248 243 W. 884 6 w York. 


ELECTRO MOTOR, “SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description ofa small elec- 
tric motor devised and constructed with a view to asrist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lating « rf. +. L a8 hive requiring not over one man pow- 
figures. onkaeane im” SCLENTIFIC AMER- 
1c AN “ay AY EMENT, G41, Price 10 
bad at this office and from ail newsdealers. 


DIVIDEND 


PAYING MINING, OIL, TIMBER, SMELTER, 
AND INDUSTRIAL STOCKS manne —_ 
LARGE INTEREST and PROFITS, listed and 
unlisted, our speciaity. Booklets giving full in- 
formation mailed free on application. 


Bankers 2 tA ‘a 


> . . 
Emer ery Grinding Machinery 
8. HODGSON, A. M., Inst. — he 
A mm. band-book for manufacturers in me. 
chanical and metal-working industries, too. — and 
machinists, and students and workshop apprentices, 


143 illustrations. 180 pages. 82.00 oI 


Flectrical Practice in Collieries — 


By DANIEL BURNS, M. gs e. e 
A manual for Colliery M 
Engineers and Mining Students, 
With 142 illustrations and numerous examples of 
the calculations involved. | 
224 pages. $2.00 net. | 
Publishers—J. B. LIPPINCOTT CO.—Philadelphia 


INVENTIONS DEVELOPED 

P WALTER K. FREEMAN, M.F. 
Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 406 EB. 28d 8t., New York. 











ify ew York 








Are you interested in Patents, Model or Experimental 
work? Our booklet entitle 


WHAT WE DO—HOW WE DO IT) 


will be sent to you on requ 
KNIC KERBSO KER MACHINE Wonks, Ine., 
»-12 Jones Street, New Vork, 


SIGNALING THROUGH SPA C E 
without wires.—An article by W. Preece, describing the 
new Marconi system of teiegraphing without wires, 
6 illustrations SCIENTIFIC AMERICAN SUPPLEMENT 

1. Price 0 cents, For sale by Munn & Co. and all 


it 
newedealess. 
Prospec tus for 1903 for” Architects’ and | 


FREE ders’ Magazine,” monthly $2 a year. | 


WM. T. COMSTOCK. Pub., 23 Warren St., New York. 
MATCH MACHINERY. 


BiG MONEY IN MATCHES, 
We manufacture everything pertetnton to the bual- 
The Very Latest Proce will furnish 
a mapager or teach any purchaser the Ru. 3... 
>. 
U's A. 





Fre Catalon ue of Arc hitectural, scientific 
and Technical Books. 


F. W. MURPHY & BRC 
1118 Ashland Block, Chicago, IIL, 





| WARTS. _#TRUCTURA L STEEL WORK 

raftsmen and Assistant Structural Stee} Work 
peatuenie ».62 to $5.04 per diem. An exaination wilt 
be held at the Navy Yard, Washi: dD. C., Ju 
and 25, 1%8, for the purpose of estab’ shine ar 
eligibles fur the above any For applica ston ap 
further insure “Co ndant, Na yY 
Washington, D a” 


Notice to Contractors. 


Sealed Proposals marked “ Bid for Wheel Pit and 
Two Tail Race Branch Tunnels” ty be received by 
the undersigned pact pooe, 


uly 14, 1908, for the con- 
struction of a Wh t and Two Tail Hace Branch 
Tunnels for the EB RF Development Com ny, of 
Ontario, Limited, Toronto, Ontario. Plans and specifi- 
cations for this work are on tile and may be seen ae 
June 15, 1908, at the company's offices, Home Life Build. 
ing, Toronto, Ontario, and Niagara ‘alias, Ontario, or at 
the office of F. 8. Pearson, Consating Engineer, No 8 
at nd | New York. The right reserved to rojess 
any*or i proposals, FRED ice NICHOLLS, Vice 
President eral Manager, Home Life Buliding, 
Toronto, Ontario. 


“THIS BEATS NEW JERSEY." 
Charters red under South Dakota laws for a few 
dollars. rite for Corporation jaws, blanks, 
and forms to PHILIP LAWRENCE, late Gest tes of Rtate, 
Huron, 8. Dak. or Room K, 2th Hoor, 220 Hiway, N. ¥. 











|ROTARY PUMPS AND ENGINES. 


Their Origin and Development.—An im ortens series of 
pogere giving & historical resume of the rotary pump 
d engt m and frustrated’ with clear draw- 
ings showing the construction of various forms of 
jumps and in Tete Be ne * iv 
UPPLEMENTS ioe, 1 ryt Price 10 cents 
each, For sale by Nitin abs: and all bewsdealers. 


| ICE gre Hestlsge * Gortis nN a 





‘Ee "oh 
oan. PUTER 
G. CO,, 3% Clinton Street, Milwaukee Wis. 





meal Work. 
ork City. 


“fens tuawre 
MODEL & EKegaimenrTat. WORK. 
Inventions developed, § jal M, inery. 


E. V. BAILLARD, Fox Bidg., Franklin cae, New York. 


and Experi 


achiner 
» Broadway, New } 

















METAL TUBING to 


Sa DRAWN 


ore any #ise or ebape up 
-in. outside netet, mati 4 may pufacturing. 
» HORN CO,, 86 Park Place ‘New York, 


DEVELOPED, MODELS 


Made, Dies, Metal Stamp. 


I D EA ing, Electric Piating. 


| Stamping & Tool Co., La Crosse, Wis. 





MECHANICAL GENIUSES 


wits find it to their advantage to Go their investizatt 
in accordance with principles tinge this line, whh 
principles unfold in a plain and ame e way the true ex- 
| planation of matter and force. Read the new work: 


“REPULSION, THE FORCE OF GRAVITATION,” 


By D. A. N, Grover. Published by Acoma Publishing 
Company, Kansas City, Mo. Price, 00 cents. 











National Supply Co., %5 Broadway, N.Y. 
Mode! Makers and Manufacturers of 
Advertising Novelties, Patented Articles, ete, 
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be 
vew| Windows 


Adams’ Kitchen Spice Bags,"’ for spice 
bags, < Adams rrererrre ny 10,134 
*“‘Antiques,’’ for antiques, J, Pay.....+.-+s+. 10,135 
“Belle of Japan,’ for tea, Firm of W. J. 
Butttield cddeevcvede vd eedcecsbodon 10,148 
‘*Blome's 34, for cigars, i. Hoklas & Sons 10,153 
‘Dr. Boston's Catarrh Cream, for medi 
eine, fe. ‘Be Ay. DERNiccscdesdsosees 10,142 
Dr. Yaentzer’s Cock Sure Re ‘medies Always 
Cure, for medicine, L. J. Rigeihaupt. 10,143 
“Edison Records Echo All Over the World,’’ 
for phonograph records, National Phon 
ograph Co » os% eesenese 10,136 
Empress Grand,"’ for cigars, Schmidt & Co. 10,154 
"ac Ease Elsinore,’’ for skin food and mas 
sage cream, L. G. Fixem.....ecsesees 10,146 
Gov Bob Tayler for cigars, Fablan & 
Chases sees eececes «++ 10,156 
“J. Gilbert Holland,” for cigars, C. B. Hen 
schel Mfg. ¢ so Secccccoses MSS 
‘Mann's Vegetable Canker Cure,’’ for medi 
cine, T. Dyer ° sb0beeeee 10,144 
‘Millionaire Punch,’ for punch, J. C. Ma- 
loney : ; sdk eaane See 
“Morro Castle Habana,’’ for cigarettes, Ca 
lixto Lopez & Co oe stb saereadawesnse 10,158 
‘Morro Castle Habana,’’ for cigars, cigar 
ettes, apd manufactured tobacco, Ca- 
lixto Lopez & Co 10,157 } 
“Neptune's Spa, for mineral water, White 
Sulphur Springs Co ‘ 10,150 
‘‘No-pa-ine,"’ for medic ‘ine, > = F uk her 10,140 
“Pink of Perfection,’’ for water, Bonita 
Water Co . ... 10,149 
Pratt's White Mountain Spruce Pine Tolu 
and Hone y,"” for medicine, Royal Queen 
Remedy Co J 10,141 
Sugar of Milk,” for infant food, Lehn @& 
Fin 10,145 
The Lion Dry tattery,’’ for dary battery 
cells, Lion Dry Battery Co 10,139 
““Union,’’ for wearing apparel, Standard Mfg 
. 10,733 
‘I eraeel Zonophone Record,"’ for sound 
records, Universal Telking Machine Man 
ufacturing ¢ 10,137 
“Universal Zono whe me Record, for sound 
records, Universal T soy Machine Man 
ufacturing Co 10,138 
Victoria, for tea, Acker, Merrall & Con | 
dit Ce . 10,147 
‘Ye Olde King Cole Rye,’’ for whisky, W 
GD. Cele cevccccceccrecccsccevccessscese 10,152 
spurge 
“A Popular Prand,’’ for tea, Firm of W. J 
Buttfie ld. ; ST 74 
“Bon Ami,” for tea, Firm of W. J. Buttfeld 768 | } 
“Cream of the Crop,’ for tea, Firm of W 
J. Buttfield oebvis oes 
Ls > ascent Chop,"’ for tea, Firm of W. J. Butt 
ele inne ‘ 
“Gold Anchor,”’ for tea, Firm of W. J sutt 
field ’ 7h 
“Golden Tips,”’ for tea, Firm of W. J. Buttfleld 149 
“LaGrange Diuretic Mineral Water,"’ for min 
eral water, P. L. Sehirmann 
“Right Label,” for rye whisky, Furth Com 
pany ee 757 
“Russian,’’ for vests, I H. Sprague Co 750 
“Sterling Merit,"’ for tea, Firm of W. J. Butt 
field 
Sure Winner,”’ for tea, Firm of W. J. Butt 
fle le 7™ 
“The Vulean,’’ for steam shovels, Vulcan ron 
Works Co 758 
‘“Triumph,"’ for tea, Firm of W. J. Buttfield 747 
“Uncle Sam,”"’ for tea, Firm of W. J. Buttfleld 755 
A ‘printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date 
given Address Munn & Co., 361 Broadway, 
York 
Canadian patents may now be obtained by the tn- 
ventors for any of the inventions named in the fore- 
going list For terms and further particulars 


address Munn & Co., 361 Broadway, New York. 
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It will stimulate ideas on home planning. 
r Builder can afford to be without it. 


those who are about to build. 
No Architect 
The Duotone covers are 


charming and the literary and artistic features are a storehouse 


of information. 


Suburban Houses,” and 


The Editorials deal with such subjects as 
‘Some Problems of Living.” 


The 


* | Talks with Architects include such prominent men as Geo. B. 


’| Post and Richard H. Hunt, etc. 


HOUSEHOLD 
HOUSE DECORATION 
THE KITCHEN 
THE GARDEN 
NEW BOOKS 


The Departments include: 


TALKS ON HEATING 
ROOPS AND ROOFING 
FIRE PROTECTION 
FURNITURE 
PATENTS 
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Special attention is given to architectural details, stich as 


| De orways 
Order at once. 


, Halls and Stairways, the Porte 


Cochére and. Bow 


MUNN @ CO., Publishers, 361 Broadway, New York 
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something profitable 
the “keyless clock,” which runs for one 


year and longer, is the only practical clock 
of ite ciass. it needs no attention, no wind- 
ing, no frequent re-setting, may be bad 


with pendulum or balance wheel. steady 

asthe sun. for offices, factories and homes. 

free catalog. many styles. liberal terms 
keyless clock company. 

304 hadsen street, new york city. 








Economy of Operation 





le assured to the utmost Ip the 1008 model 

Winton 
Consider this one potut—that « Wiwrow will run 175 wiles at 
high apoed ne fl a of the gasoline tank. 
‘ void: m ob ction also that the simplicity of Wivtow con- 
@raction aad the —s -. pine iy materiale mean that repairs 


ave few and far betwee of agents or write us. 


THE WINTON MOTOR ‘CARRIAGE CO., Cleveland, 0, 











The Minutes that 
make the Days, 
that make the 
Years, are 
chaiee oye ly told 


AELGIN 


WATCH 


Every Elgin Watch is fully guaranteed, 
13/ ia] Cc = All jewelers have Elgin Watches. ‘‘Time- 

} makers and Timekeepers,” an {lus- 
trated history of the watch, sent free 


18/19) 20|\21)22)23 upon request to 
ec ELGIN NATIONAL WaTcH Co. 


25|26/27/|28|29)30 ELain, fit. 
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All varieties at owes price 1 Matiroad 
Track and Wagon or Stock Beales made. 
Also 1000 useful articies, inciuding Sates, 
ee Fs Machines, Bicy cies, ae ec. Save 


Money. Free. CHICAGO BOAL® C« . Chicago, ti 


Fisk TIRES 


UNE GRADE ONLY 


Orient 








Motor 
Bicycle 








s Hf Speed over 40 Miles per hour. rn¢e 82350. 
Wee's Most Powertul Motor Bicycle in the World. 
Write for Catalogue, 


WALTHAM MFG. CO.. Waltham, Mass. | 


PALMER 


MARINE and STATIONARY 


MOTORS 


Sand 4 CYCLE 
are no experiment, as they 
are ib sucoesstul operation 
tn all parts of the world. 

Launches tn stock 
Send for Catalogue. 
PAL MEE BRON. 
ob, Coan, 
New York Stace 196 Liberty St. 









The MEDART 
BOAT BUILDING 
MATERIALS 


bring beat construction within the 
range of amateurs, ot « smal! cost 


Techta, _Lasaches, Row Beats. | 


md stamp for catalog 


to FRED MEDART, "9648 Dekalb St., 


“CUSHMAN” 
CHUCKS 
All styles and sizes 


Send for Catalogue 


THE CUSHMAN CHUCK CO., 
189 Allyn St.. Hartford, Conn. 


POWER AIR PUMP 





St. Louis, Mo. J) 











MATL 


A FOLDING CAMERA. — WORKING 


Drawings showing how to build a folding caniera. A 
practica) paper by an amateur for amateurs. 4 iliustra- 
tions. Contained in St PPLEMENT 1031 Price 10 
cents. For Sale by Munn & Co, and all newsdealers. 








“ PERFECTIO 


GAS ENGINE IGNIT. ER 
‘ce $12.50 


Runs ~ agi either direction. 
Brushes of carbon or woven 
wire. Commutator easily access- 
ible fr m top. Special prices 
on quantities. Send for 
catalogue of dynamos, gas 
engines, Castin§ , etc. j 
16 L. W. Gillespie & Co. | 

224 K. 4th Street 
Marion, oa 
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RIVETT 
LATHE 


No up-to-date manufacturer can 
afford Lo do without i 


HIGHEST AWARD “Petsson tes 


Faneuil Watch Tool Company. 
BRIGHTON, BOSTON, MASS., U. S. A, 
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CHARTER ENGINE MICROSCOPES 


ANY PLace 
ey Any One 
For Any Purpose 
for every purpose. Our instruments 


Stationaries, Portabies, Sawing Outfits, 
are found in all the best laboratories 


Holsters, Engines and Pumps. 

Fuse, Gasoline, Gas, Distillate. 
ear of the country. Catalog free. 
Projection Apparatus 


| Send for Illustrated Catat and Tests- 
for scientific work. Superior in accuracy and convenience. 


moniala, and State Your Power Neec 
CHARTER GAS ENGINE CO.. Box 148 "STERLING. LL 

Bausch Rochester, N. Qptical Co., 
peat 








LEARN ELECTRO-PL ATING 


B wiltown Para 
Plating Outfit, « 
companying printed ae May and 





NEW YORE 
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ras cows ACO cnicaco ives 
15 to 21 Clinton Street. 


GAS ENGINE 
IGNITERS 


for Marine, Stationary writ 
Automobile engines. 
save their cost eeny Pui. 
over in one yea! 
Write for ¢ ire ulars, 
The Carlisle & Finch Co.. 
8 E. Clifton Av reinnati, O 


Oil Stove | 


Makes its own gas. No odor, no smoke, no danger, 

no wicks. Best in the world for cooking. Gives 

twice the heat at less than half the cost of gas. 
PRICE $3.75, and upwards. Send for Catalogue. 


Ghe KHOTAL BURNER CO., 197 Fulton Street, New York 


1 
Apparatus, with ove Michel, 
With supply of @oid 

With Geld aod Bily 





ier or vaghatenes le Cir 
Manufacturers’ PLATING OUTFITS for 

ry, Workebop, and custom-work Address Dep't I Price 
Klectrotechnic & Chemical © ompany, (Ine.) $15. 
(Agents Wanted) 12 Washington Square, South, New York Clty. 








Our New American Gun 
Just in- 
10,000 Breech Loaders 
They go to quick buyers 
Send 2 c. stamp for catalogue " at Bargain Prices. 


H. & D. FOLSOM ARMS CO, - - - - 








New York 
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Beauty and Utility 


Every business man knows 
Se pthe annoyance of loose shirt 
cuffs Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below _ coat sleeve 

by usin, 


Washburne’s Cuff Holders 


They can be instantly attached or de- 
tached. They never come loose—have a 
arip like a bulldow 

Illustrated catalogue on request. 













Non-Magnetic 
. NICKEL SILVER CASE 
»\ Fully Guaranteed 
Sample pair of Cuff Holders 
sent by mail on receipt of 20c, 


AMERICAS RING ©®O., 
Bex & w aterbury, Conn, 


Che Cypewriter Exchange 


144 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO 

209 North 9th St. 

ST. LOUIS, MO. 

636 California St., 
SAN FRANCISCO, CAL 


Werwill save you from 10 
Send for Cataloque 





All JEWELERS 


Illustrated Booklet 
on request, showing 
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New York, Chicago, 
San Francisco 
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SOLAR MOTOR LAMPS 


“Show the Way and Always Satisfy.” 
We make a score of styles and modeis of 


GAS and OIL 


Side Lamps, Headlights, 
Tail Lamps & Searchlights | 


With Lens Mirror Reflectors 


1 aie 


Our new models with Latest Improved Generators are 
scientifically and substantially constructed; in opera- 
tion simple, safe and satisfactory, and suitable for all 
styles and makes of motor cars. 


Write for new catalog. 


THE BADGER BRASS MFG. CO., 





Kenosha, Wis., or 11 Warren St., New York 
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Hanson &Va a Van Winkle 

ho N.J 


New 
186 Liberty Ste N. Jy. 
08 95 Com Canal St. 
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"SHAVING 
SOAP 


WILLIAM 





His smile 
“speaks louder than words” 


In the form of shaving dicks, byron soblete, ate. 
Shaving Soaps are sold th 2a" 


THE J. B. WILLIAMS CO., hse, oe 


LONDON ARIS SYDNEY 




















| A Two-Cycle Motor that meets the 





The Machine that Makes 
Motor Cycling Delightful 


The Metz Motor Cycle is as reliable as a watch. 
Write for Catalog. 
Cc. BH. METZ, - - - WALTHAM, MASS. 


SPLITDORE SPARK COILS 


25 VANDEWATER ST.NY 

















METAL POLISHES. —FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps, for 
polishing metais, are contained in SCIENTIFIC AMERI+ 

AN SUPPLEMENT Nos. 1283, 1288 and 1289, 
Price 10 cents each from this office and all nhewsdealers 


THE IDEAL 


Lawn Mower Grinder 


Supplies a want the mechanical 
world has long experienced. En- 
ables even a novice to sharpen a 
lawn mower in from W to 
minutes with absolute accuracy. 
Takes every inaccuracy out of the 
cutting blades, gives them a per- 
fect clearance, and is more pleas- 
ure than work to 

operate. Will pay 
for itself in three 
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Bor “full desert 
tion, prices, etc. 
dress the manufac’rs » 










THE ROOT 
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Plymouth, Ohio 





A Ranke Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


It is iNlustrated throughout and de- 
seribes and prices Tools. 704 pages. OE 
44 ins. The latest edition, with 
count sheet by mail for 25 cents. 

MONTGOMERY & ©0., 
105 Fulton St New York k Clty. 
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One, Two, Three, Four Cylinder Motors 
AivbhGei Le & MARINE 








most exacting requirements. 

An every day, long distance motor. 

Manufacturers should investigate. 

LACKAWANNA MOTOR COMPANY 
1455 Niagara St, Burraro, N. Y. 
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The latest designed. 


New Evinrude Motors 


For Automobile and Marine. Light weight 
fo a 1 ne? expanders. - A : 

sta nree speed and reverse 
tary transmission gear. Write for circu- 
lars and prices. 
reuse oon 
bt i ¥ 

@ Lake and Ferry Sts., 


MILWAUKEE, WIS. 
a 





















